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From: Howell, Tonya
To: Miller, Barbara J
Cc: Meyer, Lisa A
Subject: RE: Work plan for the direct push sampling around PZ-11
Date: Tuesday, August 09, 2022 9:19:00 AM
Attachments: PCE SE 20150417 Final FSP-QAPP 40494046.pdf


Per a conversation I had with Lisa last week, attached is an example of a FSP/QAPP for a site in
Nebraska where DPT was used for VOCs. This document contains a lot more sampling activities than
just DPT, but Section 5.2, specifically, should give you an idea of what type of information we would
be looking for in the work plan for the DPT characterization work. You may also find the QAPP
helpful as you prepare the revised work plan and QAPP for the DPT characterization work we have
been discussing. As we talked about previously, please include any sampling locations on city
property that you would like to sample as part of the characterization work and then have either a
second map or some additional language in the text on where the samples would be located if the
city does not allow access to their property.
 
If you need anything else or have any questions, let me know. Again, this is just being provided as a
reference to flesh out the previous work plan that was submitted.
 
 
 
Tonya Howell
Remedial Project Manager / Superfund Redevelopment Coordinator
Superfund and Emergency Management Division
U.S. Environmental Protection Agency, Region 7  
913-551-7589 
 


 
 


From: Miller, Barbara J <BMiller2@ameren.com> 
Sent: Wednesday, July 13, 2022 3:23 PM
To: Howell, Tonya <Howell.Tonya@epa.gov>; Brown, Randolph <Brown.Randolph@epa.gov>;
Sperry, Clint <Sperry.Clint@epa.gov>
Cc: Meyer, Lisa A <LMeyer2@ameren.com>
Subject: Work plan for the direct push sampling around PZ-11
 
Everyone,
 
Here is what was submitted in April.  I will look thru it tomorrow to determine if I need to send an
updated QAPP.
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 INTRODUCTION 



Tetra Tech, Inc. was tasked by the U.S. Environmental Protection Agency (EPA) Region 7 Superfund 



Division, under Superfund Technical Assessment and Response Team (START) 4 Contract Number 



EP-S7-13-06, Task Order Number 0075, to conduct Remedial Investigation (RI) and Feasibility 



Study (FS) activities at the Tetrachloroethene (PCE) Southeast Contamination site (site) in York, 



Nebraska.  This field sampling plan (FSP) is Volume 1 of the Sampling and Analysis Plan (SAP) for the 



PCE Southeast Contamination site RI.  The FSP describes the site setting, history, and objectives of the 



RI, and discusses the types of samples and the sampling methods proposed to meet these objectives.  



Volume 2 of the SAP is a Quality Assurance Project Plan (QAPP) that specifies the data quality 



objectives (DQO) and requirements to achieve the DQOs.  The QAPP includes the number and locations 



of samples for the initial phase of the RI investigation.  QAPP addenda will be submitted for any 



subsequent field activities following the initial phase of the RI. 



The site was previously identified as two separate sites:  the York PCE site and the Southeast York 



Groundwater site (the latter now designated as a subsite).  The volatile organic compounds (VOC) PCE, 



trichloroethene (TCE), carbon tetrachloride (CCl4), and other chlorinated VOCs (CVOC) have been 



identified in private drinking water wells at concentrations exceeding 5 micrograms per liter (µg/L)—the 



EPA maximum contaminant level (MCL) for PCE, TCE, and CCL4.  Most of these private wells are 



within about 0.5 mile north or south of E. Nobes Road (Road 12), within the area extending from 



N. Lincoln Avenue east to Road O.  



The PCE Southeast Contamination site (formerly York PCE site) was entered into the Comprehensive 



Environmental Response, Compensation, and Liability Information System (CERCLIS) in 



September 2010 as Identification Number (ID) NEN000706200 (EPA 2011a).  The Southeast York 



Groundwater site was entered into CERCLIS in May 2010 as ID NEN000706148, based on a 



Pre-CERCLIS report identifying potential for groundwater contamination from industries in the area 



(EPA 2010).   



Based on previous groundwater investigations, two main areas of groundwater contamination appear to be 



present.  Results of these investigations indicate that the groundwater plumes likely originated in 



downtown York in the approximate area bounded by 5th Street, 8th Street, N. Platte Avenue, and N. Grant 



Avenues.  The northern groundwater plume extends southeastward for about 2.5 miles to Road 12 



(E. Nobes Road), midway between Roads N and O, and consists of PCE contamination only (no 



degradation products).  The southern plume, which includes TCE and cis-1,2-dichloroethene (DCE) 
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(common PCE degradation products) extends southeastward for at least 2 miles to a center pivot irrigation 



well 0.25 mile south of E. Nobes Road and west of Road N.  Investigation results suggested that the 



groundwater plumes had commingled; consequently, the sites were combined.  No potential source area 



for the CCl4 contamination has been identified.  Downgradient source areas may have comingled with the 



plumes originating from the downtown area.  Additional source areas may be present in the southwest 



industrial area, generally crossgradient of the downtown commercial district. 



This FSP provides a proposed scope of work for completing RI activities described in Task Order 0075.  



The proposed scope of work includes defining the nature and extent of site-related contaminants so as to 



allow for completion of a baseline risk assessment and comprehensive FS in accordance with EPA 



guidance.  Section 2.0 provides background information regarding the site setting, and describes waste 



characteristics of the contaminants of concern.  Section 3.0 summarizes past investigative activities in the 



York area.  Section 4.0 identifies the project objectives.  Section 5 summarizes proposed RI activities, 



which are anticipated to occur in several phases, with activities in later phases specified on the basis of 



information obtained during earlier phases.  Section 6.0 discusses investigation-derived waste (IDW).  



Section 7.0 addresses health and safety protocols for the proposed RI activities.  Section 8.0 discusses 



reporting requirements.  Section 9.0 presents Tetra Tech, Inc.’s conflict of interest protocols.  Section 



10.0 lists the sources referenced in developing this FSP.  
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 SITE BACKGROUND 



This section provides information on the site location, and physical setting and waste characteristics. 



2.1 SITE LOCATION 



York is within York County in southeastern Nebraska, about 45 miles west of Lincoln, Nebraska (see 



Appendix A, Figure 1).  The City of York, which had a population of 7,766 in year 2010, is about 3 miles 



north of Interstate 80 (I-80).  Prior to about 2005, when a bypass west of York was completed, N. Lincoln 



Avenue had been designated as U.S. Highway 81, and W. 25th Street (Road 14), which generally forms 



the northern edge of the City, had been Nebraska Highway 34.  The topographic map shown on Figure 1 



predates construction of the bypass and shows these roads as highways.   



The PCE Southeast Contamination site generally extends from the York County Courthouse area in 



downtown York to a rural area southeast of the city limits.  The drinking water wells associated with the 



site are east of N. Lincoln Avenue, west of Road O, and within about 0.5 mile north and south of 



E. Nobes Road (Road 12).  Most of the contaminated wells are either near the intersection of E. Nobes 



Road and S. Delaware Avenue or 1 mile farther east near Road N.  Geographic coordinates of the site 



(intersection of Road 12 [E. Nobes Road] and Road N) are 40.857889 degrees north latitude and 



97.558943 degrees west longitude.  The site includes portions of Sections 4, 5, 6, 7, 8, and 9 of Township 



10 North, Range 2 West, as depicted on the 7.5 minute topographic quadrangle maps for York North 



(U.S. Geological Survey [USGS] 1980) and York South (USGS 1978) (see Appendix A, Figure 1).   



Nobes Road is generally the southern boundary of York.  Commercial and industrial areas of downtown 



York are about 1 mile northwest (upgradient) of the intersection of E. Nobes Road and S. Delaware 



Avenue, or about 2 miles northwest of the intersection of E. Nobes Road with Road N.  Other than 



commercial areas around Lincoln Avenue, the site area is largely residential inside the city limits, with 



farmland present south of E. Nobes Road and east of the city limits. 



2.2 PHYSICAL SETTING 



York is situated in an upland area between Lincoln Creek, about 3 miles north of downtown, and Beaver 



Creek, about 0.5 mile south of downtown.  Elevations range from about 1,650 feet above mean sea level 



(amsl) in northern York to about 1,600 feet amsl in southern York.  Lincoln and Beaver Creeks are 



east-flowing perennial streams.  Lincoln Creek enters the Big Blue River near Seward, Nebraska, about 



25 miles east of York.  Beaver Creek flows into the West Fork of the Big Blue River about 14 miles 



east-southeast of York.  Drainage in the downtown York area is generally to storm drains.  In the 
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southeastern York residential and rural areas, drainage is generally south or southeast through storm 



drains, ditches, and intermittent streams. 



Soils in the downtown York area are primarily Hord silt loam with 0- to 1-percent slopes.  These soils 



formed in alluvium on stream terraces.  Hastings silt loam soils with 0- to 7-percent slopes are prevalent 



in the residential area east of downtown.  These silty soils formed on loess in upland areas (U.S. 



Department of Agriculture [USDA] 1977, 2014).   



The climate in York County is continental, with cold winters and hot summers.  The average annual 



precipitation is about 27.5 inches; however, this varies widely.  As of 1999, the driest year on record was 



1894 with 14.93 inches of precipitation, while the wettest year on record was 1908 with 39.33 inches of 



precipitation.  Temperatures have ranged from 114 degrees Fahrenheit (ºF) to -31ºF (USDA 1977).  



USGS has described the Quaternary alluvial deposits encountered during several groundwater 



investigations of the High Plains aquifer in the York area (see Section 2.3).  The aquifer consists of fluvial 



sands, gravels, silts, and clays in confined and unconfined layers.  The uppermost layer consists of 



unsaturated loess with a maximum thickness of about 88 feet in the York area.  Below that is a maximum 



of about 140 feet of sand and gravel, with some lenses of silt and clay.  The unconfined water table occurs 



near the top of these sands and gravels.  Typically, silts and clays and finer sands and gravels increase 



with depth in this layer, locally referred to as the unconfined aquifer.  A third layer consists 



predominantly of clayey glacial till, with silts above and below the till.  This layer has a maximum 



thickness of about 115 feet; however, it is reportedly absent east, north, and west of the City of York 



(NDEQ 2015).  This till serves as a confining layer or aquitard.  The fourth layer consists of a maximum 



of about 80 feet of fine- to medium-grained sand, with minor amounts of gravel under the till.  Although 



present in the area around the City of York, this unit is thin or absent northwest of York.  USGS reports 



that nearly all City of York public water supply (PWS) wells and many irrigation wells are fully screened 



across this sand, which USGS refers to as the upper confined aquifer.  Underlying this sand aquifer is a 



semi-confining layer consisting of about 105 feet of silts and clays with some interbedded sands.  This 



fifth layer is heterogeneous and believed to be largely discontinuous; this layer thins both northwest and 



southeast of York.  Below this semi-confining layer are interbedded fine- to medium-grained sands and 



silty clays that form the lower confined aquifer.  This sixth layer has a maximum thickness of about 160 



feet and thins to the northwest and southeast of York.  Most private wells in the York area likely are 



producing from the unconfined aquifer, but most PWS wells and some irrigation wells are partially 



screened in the confined aquifer.  USGS studies indicate that older PWS and irrigation wells were 



commonly screened in both the unconfined aquifer and the confined aquifer (USGS 2007a).   
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Quaternary deposits are underlain by the Late Cretaceous Carlile Shale in the York and southeastern York 



areas.  Chalky shales and chalks of the Cretaceous Niobrara Formation underlie the Quaternary deposits 



northwest of York, overlying the Carlile Shale.  This less permeable bedrock forms the base of the High 



Plains aquifer (USGS 2007a).  Nebraska test-hole logs from the York area indicate that the 



Cretaceous-aged Carlile Shale bedrock was encountered at about 415 feet below ground surface (bgs) in 



northern York, and at 436 feet bgs near Henderson, about 14 miles southwest of York.  Southeast of this 



deeper alluvial channel, the Carlile Shale was encountered at about 300-350 feet bgs, while northwest of 



the channel, the Niobrara Formation was encountered at about 175-240 feet bgs (University of Nebraska –



Lincoln 2014). 



Table 1 summarizes the stratigraphy described by USGS and information regarding four deep USGS 



monitoring wells in the southern York area.  USGS investigations in this area are discussed below. 
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TABLE 1 



 



U.S. GEOLOGICAL SURVEY STRATIGRAPHY 



PCE SOUTHEAST CONTAMINATION SITE – YORK, NEBRASKA 



 



USGS Stratigraphic Unit 
USGS Reported 



Thickness Range 
Composition 



FP4 Cluster 



(G-134453N) 



FP3 Cluster 



(G-124453R) 



OFPN Cluster 



(G-134453L) 



FP1 Cluster 



(G-134453N) 



   W. 8th St. and N. Alice Ave. E. 2nd St. and N. Grant Ave. E. 2nd St and College Ave. E. Nobes Road and S. Delaware Ave. 



 (ft)  USGS Depths and Lithologic Descriptions (ft bgs) 



Unsaturated Loess 16-88 Silty clay 0-22 – Clay, silty 0-17 – Clay, silty 0-30 – Clay, silty 0-20 – Clay, silty 



Unconfined Aquifer 20-141 Sand and gravel 22-80 – Gravel, sand, and clay 17-86 – Sand, gravel, and clay 30-118 – Sand, gravel, and clay 20-77 – Sand and gravel 



Glacial Till Aquitard 0-115 Clay and silt 80-120 – Clay, silty sandy 86-115 – Clay, silty, sandy 118-160 – Clay, silty 77-131 – Clay, silty, sandy 



Upper Confined Aquifer 0-82 
Medium to fine sand with some 



gravel 



120-185 – Sand, fine 
115-178 – Sand, gravel, and clay 168-214 – Sand and clay 131-198 – Sand and clay 



Confining layer 0-105 
Silts and clays with interbedded 



sands 



185-225 – Clay, silty 
178-220 – Clay, silty 214-252 –Clay, silty 198-237 – Clay, silty, sandy 



Lower Confined  (Sands) 0-157 
Fine to medium sands and silty 



clays 



225-251 – Clay and sand 



251-291 – Clay, silty 



291-294 – Sand, fine 



294-308 – Clay, silty 



220-230 – Clay, silty, with sand 



230-254 – Clay, silty 



252-260 – Sand, with clay 



260-266 – Silt, clay, and sand 



266-278 – Sand, with clay 



278-282 – Silt and clay with sand 



237-253 – Sand 



Cretaceous Carlile Shale 300 Shale bedrock 
308-310 – Shale fragments and 



clay 
254-268 – Shale fragments and clay Not Encountered Not Encountered 



Notes: 



References:  USGS 2007a, b, and 2008; NDNR 2014. 



bgs Below ground surface 



FP Flow path 



ft Feet 



NDNR Nebraska Department of Natural Resources 



PCE Tetrachloroethene 



USGS U.S. Geological Survey  
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Figure 2 in Appendix A shows northwest-to-southeast cross-sections through southern York (south of 



railroad tracks), and Figure 3 shows a west-to-east cross-section through that area.  Figure 4 is a 



north-south cross-section through the downgradient areas of groundwater plumes at both the PCE/TCE 



Northeast Contamination site and the PCE Southeast Contamination site.  The cross-sections are based on 



drilling logs for the USGS monitoring wells and for registered private wells in the area.  In general, 



drilling logs from the western York area indicate more clay units and bedrock at shallower depths.  Sands 



are much more common in the southeastern areas of York—particularly in the lower portion of the 



confined aquifer.  



2.3 HYDROGEOLOGY 



The High Plains aquifer consists of Quaternary alluvial deposits of sands, gravels, silts, and clays in 



confined and unconfined layers.  USGS has conducted a number of groundwater investigations around 



York since the discovery of groundwater contamination in municipal wells in 1990 



(USGS 2007a, b, 2008).   



Results of USGS studies indicate that older PWS and irrigation wells were commonly screened in both 



the unconfined and confined aquifers.  USGS concluded that groundwater withdrawals from the confined 



aquifers induce large downward vertical gradients, and these wells could form conduits for contaminant 



migration downward from the unconfined aquifer into the upper and lower confined aquifers 



(USGS 2007a, b, 2008).  USGS concluded that groundwater from the unconfined aquifer mainly moves 



to the confined aquifers through multilayer wells or unsealed well boreholes (wells in the area are 



typically gravel-packed below a surface grout seal), rather than leakage through the confining unit.  



However, other preferential flow pathways through the confining layers may result from sediment 



heterogeneity, discontinuous confining layers, cracks, burrows, or other anomalous features 



(USGS 2008).  Groundwater flow in the York area is predominantly from northwest to southeast; 



however, results from USGS studies have suggested that groundwater flow in the southern York area is 



more eastward (USGS 2007a, b, 2008).  



Domestic water well registration was not required in Nebraska before September 30, 1993; consequently, 



limited information is available on older wells.  Some irrigation well records indicate that the casing was 



“perforated as necessary” rather than providing screened depth intervals.  No records are available for 



older domestic wells in the area, and many current homeowners do not know the depths of their wells.  



Most private wells in the York area likely are producing from the unconfined aquifer.   
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Most older York PWS wells are located within residential areas or parks surrounding downtown York.  



The York PWS discontinued using wells completed in the unconfined aquifer within the groundwater 



plume area (Tetra Tech EM Inc. [Tetra Tech] 2009).  Wells in a new municipal well field, about 1.5 miles 



east of downtown York, are completed in the confined aquifer and screened between about 260 and 



380 feet bgs (Kirkham Michael 2010).  Due to hydrogen sulfide odor issues, the new well field was not 



operative until late 2014 (Tetra Tech, Inc. 2014a). 



The York PWS provides water to a population of 8,081 through 19 active water wells (including two 



designated for emergency use only).  Most residences within the city limits are connected to the PWS. 



Table 2 lists the PWS wells, including several that have been properly decommissioned, and provides 



their approximate distances from the York County Courthouse in downtown York.  These current and 



former PWS wells are shown on Figure 5 in Appendix A.  A summary of historical VOC results for the 



York PWS wells is in Appendix B. 



Figures 2, 3, and 4 are cross-sections of the York area based on Nebraska Department of Natural 



Resources (NDNR) registered well logs for York, including USGS monitoring wells (NDNR 2014).  



Review of drilling logs for registered wells (mainly irrigation wells) in the southeastern York area 



suggests that about 30-60 feet of loess overlies about 35-60 feet of sands and gravels of the unconfined 



alluvial aquifer.  About 30 feet of clay, or about 60 feet of interbedded clays and sands, generally separate 



the unconfined aquifer from the upper confined aquifer, which consists of about 40-60 feet of sand.  



Deeper irrigation wells penetrate about 50 feet of clay and additional sands (lower confined aquifer) and 



clays to total depths exceeding 300 feet bgs (NDNR 2014).  In general, the confined aquifer contains 



more clay to the northwest and more sand to the southeast.  In the southeast area, clay separates the 



confined aquifer sands into upper and lower zones, as described by USGS. 
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TABLE 2 



 



CITY OF YORK PUBLIC WATER SUPPLY WELLS 



PCE SOUTHEAST CONTAMINATION SITE – YORK, NEBRASKA 



 



Well 



Number 



Registration 



Number 
Statusc 



Screened 



Interval 



(ft bgs) 



Alluvial 



Aquifer 



Total 



Depth 



(ft bgs) 



Initial Static 



Water Level  



(ft bgs) 



Well Location 



Wells between 0.25 and 0.5 Mile from the York County Courthouse 



62-1 G-030563 Active 103-183(?) 



Unconfined 



and Confined 



(Upper) 



183 46 
About 200 feet north of W. Elm St. and 



100 feet west of S. Platte Ave. 



Wells between 0.5 and 1 Mile from the York County Courthouse 



68-1 G-030559 Active 



~167-222a 



~255-328 



~335-356 



Confined 



(Upper and 



Lower) 



356 80 South of Duke Dr. west of Delaware Ave. 



77-3 G-060708 Active 
150-205 



272-292 



Confined 



(Upper and 



Lower) 



292 51 W. 10th St. and Greenwood Ave. 



77-4 G-060707 Active 141-200b 
Confined 



(Upper) 
200a 61 E Nobes Rd., east of S. Blackburn Ave. 



76-1 G-063042 Active 125-195 
Confined 



(Lower) 
194 53 E Nobes Rd., east of Hwy. 81 



82-1 G-030560A 



Active 



Emergency Use 



(Elevated Uranium) 



173-233 



263-368 



Unconfined 



and Confined 



(Upper) 



369 92 E. 17th St. and Grant Ave. 



82-2 G-030560B Active 



170-235 



270-285 



300-340 



Confined 



(Upper and 



Lower) 



340 87 E. 14th St. and East Ave. 



97-1 G-094218 Active 283-362 
Confined 



(Lower) 
367 77 



About 500 feet west of N. Lincoln Ave., 



about 600 feet north of W. 19th St. 



97-1A G-094220 Active 167-228 
Confined 



(Upper) 
233 70 Same as 97-1 



97-2 G-094219 Active 



278-290 



298-328 



338-388 



Confined 



(Lower) 
384 85 E. 17th St. and East Avenue (Miller Park) 











TABLE 2 (Continued) 



 



CITY OF YORK PUBLIC WATER SUPPLY WELLS 



PCE SOUTHEAST CONTAMINATION SITE – YORK, NEBRASKA 
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Well 



Number 



Registration 



Number 
Statusc 



Screened 



Interval 



(ft bgs) 



Alluvial 



Aquifer 



Total 



Depth 



(ft bgs) 



Initial Static 



Water Level  



(ft bgs) 



Well Location 



Wells between 1 and 2 Miles from the York County Courthouse 



77-1 G-060709 Active 



180-230 



255-310 



360-380 



Confined 



(Upper and 



Lower) 



380 91 N. Delaware Ave., south of railroad tracks 



2004-1 G-130246 Active 
270-280 



338-373 



Confined 



(Lower) 
383.6 103 



E. 12th St.; about 0.25 mile east of 



Washington Ave. 



2009-1 G-157272 Active 
269-279 



296-326 



Confined 



(Lower) 
326 114 New Well Field 



2009-2 G-157274 Active 
263-274 



305-347 



Confined 



(Lower) 
347 111 New Well Field 



2009-3 G-157275 Active 
265-280 



305-376 



Confined 



(Lower) 
376 112 New Well Field 



2009-4 G-157276 Active 
270-314 



342-392 



Confined 



(Lower) 
392 118.6 New Well Field 



2009-6 G-157273 Active 
261-271 



333-375 



Confined 



(Lower) 
375 115.3 New Well Field 



Wells between 2 and 3 Miles from the York County Courthouse 



2009-5 G-157277 Active 



255-265 



283-339 



365-375 



Confined 



(Lower) 
375 101.6 New Well Field 



Wells over 4 Miles from the York County Courthouse 



88-1 G-071287 



Active Emergency 



Use (Elevated 



Nitrates) 



129-154 



192-212 



254-274 



Unconfined 



and Confined 



(Upper) 



274 91 
Highway 81 and County Road 8; about 



1.5 miles south of Interstate 80 



Removed Wells Formerly between 0.5 and 1 Mile from the York County Courthouse 



64-1 G-030565 
Decommissioned 



1996 
318 NA 318 78 E. 6th St. at Beech Ave. 



37-1 G-030562 
Decommissioned 



2003 
100-116(?) Unconfined 125 90 



Between 9th & 10th Streets, west of 



Blackburn Ave. 



48-1 G-030561 
Decommissioned 



2011 



100-120 



125-135 
Unconfined 135 90 



Between 9th & 10th Streets, west of 



Blackburn Ave. 











TABLE 2 (Continued) 



 



CITY OF YORK PUBLIC WATER SUPPLY WELLS 
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Well 



Number 



Registration 



Number 
Statusc 



Screened 



Interval 



(ft bgs) 



Alluvial 



Aquifer 



Total 



Depth 



(ft bgs) 



Initial Static 



Water Level  



(ft bgs) 



Well Location 



Removed Wells Formerly between 1 and 2 Miles from the York County Courthouse 



73-1 G-063043 
Decommissioned 



2011 



159-219 



266-271 



277-282 



314-319 



330-335 



344-374 



389-394 



Confined 



(Upper and 



Lower) 



394 90 N. Division Ave. at W. 24th St. 



81-1 G-063044 
Decommissioned 



2011 



145-160 



205-235 



265-300 



320-330 



335-340 



375-385 



Unconfined 



and Confined 



(Upper and 



Lower) 



385 104 
N. Nebraska Ave., about 0.25 mile south of 



E. 25th St. 



 



Notes: 



 



No municipal wells are present between 3 and 4 miles from the York County Courthouse. 



 



Information regarding the alluvial aquifer(s) in which each well is screened derives from USGS 2007a, b.   



 
a  Screened intervals are estimated from well registration information.  



b  USGS indicated a deeper screened interval (238-249 ft bgs) at well 77-4 had been grouted to reduce sand inflow to the well (USGS 2008). 



c  Emergency use wells have concentrations of the indicated analyte that exceed the maximum contaminant level (MCL). 



 



ft bgs Feet below ground surface 



NA Not available 



PCE Tetrachloroethene 



USGS U.S. Geological Survey 
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West of York, registered irrigation wells are generally less than 150 feet deep, suggesting likely 



completion of these wells in the unconfined aquifer.  In the area southwest of York, registered irrigation 



wells are generally about 240 feet deep, suggesting completion of these wells in the confined aquifer 



sands that would correlate to the upper confined aquifer farther east.  Review of the available well logs 



indicates that older irrigation wells in eastern York were generally about 240 feet deep, and likely were 



completed in the upper confined aquifer.  Center-pivot irrigation wells drilled after about 1970 are more 



likely to be more than 300 feet deep and to draw water from the lower confined aquifer.   



2.4 SITE CONCEPTUAL MODEL 



Contamination at the site is believed to be largely related to spills, leaks, or improper disposal of solvent 



to soils or sewers.  The CVOCs leached from the soils into the unconfined aquifer, which is the main 



drinking water source for private domestic wells.  Irrigation wells in the area were commonly screened or 



perforated in both the unconfined and the underlying confined aquifer.  Results of USGS studies suggest 



that contamination from the upper aquifer may have traveled down to the confined aquifer via inactive 



irrigation wells or other open boreholes.  Drinking contaminated groundwater is the primary exposure 



pathway.  Inhalation of VOCs from intrusion of vapor from contaminated groundwater or soil is also of 



concern.  Because the contaminated soil source areas are mainly under buildings or pavement in the 



downtown area, direct exposure to contaminated soils is of less concern—generally only construction 



workers likely would be exposed.  Runoff to surface water is unlikely given the urban setting and lack of 



nearby perennial streams.  Additional investigation will be conducted to determine whether contamination 



in the unconfined aquifer discharges to Beaver Creek. 



2.5 WASTE CHARACTERISTICS 



The CVOCs PCE, TCE, and CCl4 have been found in drinking water wells at concentrations exceeding 



their respective MCLs.  General information regarding usage, health impacts, and environmental 



characteristics of these primary contaminants of concern (COC) appears in the following paragraphs.  



Secondary COCs resulting from degradation of PCE or TCE, such as vinyl chloride, may be more 



hazardous than the primary COCs.  Health-based benchmarks for the primary and secondary COCs are 



listed in Table 3.  
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TABLE 3 



 



HEALTH-BASED STANDARDS FOR VARIOUS CVOCS 



PCE SOUTHEAST CONTAMINATION SITE – YORK, NEBRASKA 



 



Compound 
MCL 



(µg/L) 



EPA Screening Level EPA RSL (10-6 Risk) 



Residential 



Sub-slab 



Vapors 



(µg/m3) 



Commercial 



Sub-slab 



Vapors 



(µg/m3) 



Residential 



Indoor Air 



(µg/m3) 



Commercial 



Indoor Air 



(µg/m3) 



Tap Water 



(µg/L) 



Residential 



Soil 



(µg/kg) 



Industrial 



Soil 



(µg/kg) 



Residential 



Air 



(µg/m3) 



Industrial 



Air 



(µg/m3)  



Primary Constituents 



PCE 5 1,400 6,000 42 180 11 24,000 1 E+5 11 47 



TCE 5 70 293 2.1 8.8 0.49 940 6,000 0.48 3 



CCl4 5 NE NE NE NE 0.45 650 2,900 0.47 2 



Secondary Constituents 



1,1-DCE 7 NE NE NE NE 280 2.3 E+5 1 E+6 210 880 



cis-1,2-DCE 70 NE NE NE NE 36 1.6 E+5 2.3 E+6 NE NE 



Vinyl Chloride 2 NE NE NE NE 0.019 59 1,700 0.17 2.8 



 



Notes: 



 



CCl4 Carbon tetrachloride    µg/m3 Micrograms per cubic meter  



CVOC Chlorinated volatile organic compound   µg/L Micrograms per liter  



DCE Dichloroethene     NE Value not assigned  



EPA U.S. Environmental Protection Agency   RSL Regional Screening Level based on 10-6 risk (EPA 2014b) 



MCL Maximum contaminant level    PCE Tetrachloroethene 



µg/kg Micrograms per kilogram    TCE Trichloroethene 
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Biodegradation of CVOCs such as PCE may be enhanced by presence of petroleum hydrocarbons.  The 



microorganisms obtain energy by transferring electrons from fuel hydrocarbons or native carbon (electron 



donors) to CVOCs (electron acceptors) in an oxidation-reduction reaction (EPA 1998a).  Moreover, 



microbes feeding on petroleum hydrocarbons may consume CVOCs in the groundwater contaminant 



plume.  Presence of the common degradation products TCE and cis-1,2-DCE in the groundwater plume at 



the PCE Southeast Contamination site suggests that degradation may have been enhanced by hydrocarbon 



releases in the downtown York area near the southern source area.  Both CVOCs and fuel-related 



hydrocarbons have been detected in groundwater near W. 5th Street and N. Platte Avenue. 



Information regarding usage, health impacts, and physical properties of the primary COCs identified at 



the site appears in the following paragraphs. 



2.5.1 Tetrachloroethene 



PCE is a chlorinated solvent with an ether-like odor, and is typically used in dry cleaning operations and 



as a degreaser for metal parts (Agency for Toxic Substances and Disease Registry [ATSDR] 1997).   



PCE was introduced as a dry cleaning solvent in 1934, and by 1948 had replaced CCl4 as the major 



chlorinated dry cleaning solvent used in the United States (petroleum solvents still dominated overall).  



By 1962, dry cleaning operations accounted for 90 percent of the PCE used in the United States (State 



Coalition for Remediation of Drycleaners [SCRD] 2007).  At one time, PCE had been mixed with grain 



protectants and certain liquid grain fumigants, but this was no longer approved by 1980 (Meister 



Publishing Company [Meister] 1980).  PCE degrades to TCE, which degrades to the cis and trans isomers 



of 1,2-DCE and 1,1-DCE.  These daughter products eventually degrade to vinyl chloride. 



PCE has a low to moderate mobility in soil and may leach slowly to groundwater.  It is slightly soluble in 



groundwater, having a solubility of 0.15 grams per liter (g/L) at 25 degrees Celsius (°C) and a specific 



gravity of 1.62 (EPA 2014c).  It is denser than water and tends to be found at greater depths with 



increasing distance from the source area.   



2.5.2 Trichloroethene 



TCE is a nonflammable, colorless liquid with a somewhat sweet odor and a sweet, burning taste 



(ATSDR 2003).  It is used mainly as a solvent to remove grease from metal parts, but it is also an 



ingredient in adhesives, paint removers, typewriter correction fluids, and spot removers.  TCE is 



reasonably anticipated to be a human carcinogen.  Drinking small amounts of TCE for long periods may 



cause liver and kidney damage, impaired immune system function, and impaired fetal development in 
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pregnant women (ATSDR 2003).  The cis and trans isomers of 1,2-DCE and 1,1-DCE are common 



degradation products from TCE.  These daughter products eventually degrade to vinyl chloride. 



TCE has a high to very high mobility in soil and readily leaches to groundwater.  It has a solubility of 



1 g/L at 25 °C and a specific gravity of 1.46 (EPA 2014d).  TCE is denser than water and is typically 



found at greater depths with increased time and/or distance from the source area.   



2.5.3 Carbon Tetrachloride 



CCl4 was used in dry cleaning fluids and fire extinguishers until the 1960s.  More commonly thereafter, 



CCl4 was used as a grain fumigant until this use was banned in 1985.  It was mixed with more effective 



fumigants such as carbon disulfide (CS2) or 1,2-dichloroethane (DCA), also known as ethylene 



dichloride, to reduce the fire hazard (Meister 1980).  Use of 1,2-DCA as a fumigant was banned in 1985, 



and use of CS2 as a grain fumigant was voluntarily banned after 1985.  1,2-DCA was also used as a 



gasoline additive (a lead scavenger) in leaded gasoline.  



CCl4 is used as a chemical intermediate in production of refrigerants Freon 11 and 12.  It is also used in 



petroleum refining; pharmaceutical manufacturing; processing of fats, oils, and rubber; laboratory 



applications; and as an industrial solvent.  CCl4 is reasonably anticipated to be a human carcinogen 



(U.S. Department of Health and Human Services [DHHS] 2011).  High exposure from drinking or 



breathing CCl4 can cause liver, kidney, and central nervous system damage.  Exposure may result in 



feelings of intoxication, headaches, dizziness, sleepiness, nausea, and vomiting (ATSDR 2005).  



Chloroform (CHCl3) is a common degradation product of CCl4. 



CCl4 has a low adsorption in soil and readily evaporates or leaches to groundwater.  It has a solubility of 



1.2 g/L at 25 °C and a specific gravity of 1.59 (EPA 2014e).  
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 PREVIOUS INVESTIGATIONS 



EPA, the Nebraska Department of Environmental Quality (NDEQ), and other agencies have conducted 



numerous investigations at sites in the York area.  Documents regarding York area groundwater 



contamination plumes have been reviewed for possible relationship to contaminants at the PCE Southeast 



Contamination site.  Recent NDEQ files are available on line through the NDEQ Interactive Mapping 



website (NDEQ 2014). 



3.1 OVERVIEW OF OTHER YORK SITES 



This section summarizes other contaminated groundwater sites in the York area and possible relationships 



of those sites to the PCE Southeast Contamination site.  Figure 6 shows general locations of the 



groundwater plumes discussed in this section.  



3.1.1 York Public Water Supply Site 



In 1990, routine sampling by the Nebraska Department of Health and Human Services (NDHHS) 



identified the VOCs TCE, CCl4, 1,1,1-trichloroethane (TCA), PCE, and 1,1-DCE in several York PWS 



wells.  The York PWS site was entered into CERCLIS with the site ID NED986369981 in May 1990.  



Various investigations of the York PWS site occurred during the 1990s.  The source of the CCl4 plume 



was determined to be a former Commodity Credit Corporation (CCC) / USDA grain storage facility on 



N. Division Avenue, about 0.6 mile north of W. 25th Street in northwestern York.  VOCs other than CCl4 



were likely derived from one or more industrial facilities north of W. 25th Street but south of the 



CCC/USDA facility; however, no potentially responsible party (PRP) was identified at that time.  Later 



investigations of the York Public Water Supply site by EPA and USDA largely focused on the 



CCC/USDA CCl4 plume.  Several residences or businesses on N. Division Avenue and East Avenue with 



private wells where CCl4 concentrations exceeded the 5 µg/L MCL were reportedly connected to City 



water or supplied with bottled water by USDA (Tetra Tech 2010a). 



This site is currently referred to as the York Grain Bin site, and work is continuing under the Nebraska 



Voluntary Cleanup Program (VCP). 



3.1.2 Lincoln (ex) Atlas “F” FAC S-10 Site 



The Lincoln (ex) Atlas “F” FAC S-10 site (Atlas S-10) was entered into CERCLIS with the site ID 



NESFN0703245 in 1998.  A TCE groundwater plume emanates from this former Atlas missile site about 



5 miles northwest of downtown York.  This TCE plume is generally about 1,000-2,000 feet wide and 
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extends about 4.5 miles downgradient (southeast) of the Atlas S-10 facility.  In 2008, the U.S. Army 



Corps of Engineers (USACE) installed three groundwater treatment systems (GWTS).  GWTS-1 (on 



standby) is at the facility; GWTS-2 is on the north side of U.S. Highway 34, about 0.5 mile west of 



Road J; and GWTS-3 is about 0.5 mile south of U.S. Highway 34 on the east side of Road L (just north of 



the Burlington Northern Santa Fe [BNSF] railroad tracks).  GWTS-2 is about 4 miles northwest of 



downtown York, and GWTS-3 is about 1.4 miles northwest of downtown. 



GWTS-2 consists of five extraction wells screened from about 60-100 feet bgs, across the saturated 



portion of the unconfined aquifer.  An air stripping system treats the water, and four injection wells return 



the treated water to the aquifer.  GWTS-3 consists of five extraction wells, an air stripping system, and 



two injection wells.  USACE’s June 2014 First Five-Year Review report stated that GWTS-2 had 



consistently failed to achieve its designed extraction and injection rates, mainly because of construction 



issues with the injection wells.  Only three extraction wells and two injection wells at GWTS-2 had been 



fully operational.  The USACE report indicated that GWTS-3 had almost met its extraction and injection 



design rates, but the system was likely not capturing the full width of the plume in which TCE 



concentrations exceeded the 5 µg/L MCL.  The report indicated that TCE concentrations had increased in 



two residential wells about 0.5 mile downgradient of GWTS-3 (USACE 2014).  Locations of these 



impacted private wells are specified in the EA Engineering, Science, and Technology, Inc. (EA) “Final 



Optimization Study Report” regarding the Atlas S-10 site (EA 2013).  The impacted residential wells are 



near W. 12th Street and Alice Avenue, about 0.75 mile upgradient (northwest) of downtown York, or 



about 1,000 feet northwest of PWS Well 77-3.   



3.1.3 York Road H Groundwater Contamination Site 



The York Road H Groundwater Contamination site was entered into CERCLIS (ID NEN000705971) in 



December 2008, based on presence of CCl4 in private wells sampled in conjunction with the Atlas S-10 



site.  In 2009, Tetra Tech START conducted private well sampling under the START 3 contract, Task 



Order 0002.034.011, confirming presence of the CCl4 contamination.  Several residential wells near the 



intersection of Highway 34 and Road H, about 0.25 mile southwest (crossgradient) of the Atlas S-10 site, 



contained CCl4 concentrations less than 3 µg/L.  The CCl4 plume has been determined to originate from a 



former CCC/USDA grain storage facility 1 mile north of Bradshaw, Nebraska—about 3.5 miles west 



(upgradient) of the Atlas S-10 site.  USDA entered the site into Nebraska’s Voluntary Cleanup Program 



in 2012.  Additional private well sampling by USDA in 2012-2014 found CCl4 concentrations below the 



MCL in several drinking water wells; CCl4 in one non-drinking water well exceeded the MCL (NDEQ 



2014).  EPA also collected private well samples at this site in June 2014 under Analytical Services 
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Request (ASR) 6446.  The full extent of the plume does not appear to have been delineated; however, it is 



likely to dissipate before reaching York, about 8 miles southeast of the Bradshaw CCC/USDA facility.  



Unlike TCE and PCE, which tend to make long, narrow groundwater plumes, CCl4 tends to diffuse, 



forming shorter, wider groundwater plumes. 



3.1.4 PCE/TCE Northeast Contamination Site 



The PCE/TCE Northeast Contamination site (previously known as the York Northeast Groundwater site) 



was entered into CERCLIS in December 2008 with the site ID NEN000706105.  It was entered into 



CERCLIS based on a letter from a concerned citizen indicating presence of TCE in his well and referring 



to previous VOC contamination associated with the area.  Tetra Tech, under contract to NDEQ, 



conducted a Site Inspection (SI) and Expanded Site Inspection (ESI) of this site in 2010.  TCE and PCE 



were identified in soil collected beneath the floor at Kroy Industries, Inc., (Kroy Building 1) at 



522 W. 26th Street.  PCE and TCE also were detected in groundwater at this facility (Tetra Tech 2011). 



NDEQ subsequently referred this site to EPA for a removal action (RA).  Private well sampling 



downgradient of the York Northeast Groundwater site led to discovery of PCE in residential wells near 



Road N and Road 12 (E. Nobes Road), which became the PCE Southeast Contamination (York PCE) site.  



CCl4, possibly from the former USDA/CCC facility on N. Division Avenue, has commingled with the 



northern portion of the PCE/TCE Northeast Contamination site plume.  Several private wells near 



E. 25th Street (Road 14) with CCl4 contamination above the MCL, but with no detected concentrations of 



TCE or PCE, have been referred to USDA to be addressed as part of the York USDA Grain Bin site under 



the Nebraska VCP.   



The PCE/TCE Northeast Contamination site was placed on the National Priorities List (NPL) in 2014.  



Investigation into additional source areas associated with this site is anticipated.  Based on current data, 



this plume (predominantly TCE) is about 0.5 mile wide, extends about 4 miles downgradient of Kroy, and 



crosses through the new City well field.  An area of uncontaminated groundwater about 0.5 mile wide 



appears to separate this plume from the predominantly PCE plume in southern York.   



3.2 PCE SOUTHEAST CONTAMINATION SITE 



START has conducted investigations at the PCE Southeast Contamination site (Southeast York 



Groundwater site and the York PCE site) since 2010.  START’s review of geological information 



regarding the site identified pertinent USGS data.  USGS had instigated investigation because of the VOC 
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contamination identified during the 1990s at the York PWS site; however, USGS investigations focused 



mainly on the area now defined as the PCE Southeast Contamination site. 



3.2.1 U.S. Geological Survey 



In 2003-2004, USGS installed monitoring wells at various depths in the unconfined and confined 



aquifers, frequently in well clusters.  The wells were designated as either along the groundwater flow path 



(FP) being studied, off the flow path (OFP) to the north (N) or south (S), or at the water table (WT) in 



urban (U) or agricultural (A) areas (upgradient to northwest).  The wells typically had 5-foot screened 



intervals, and were identified by the location name and the bottom depth of the screen (USGS 2007b, 



2008).  Wells completed in the unconfined aquifer were typically screened at depths less than about 



100 feet bgs.  Wells screened between 100 and 200 feet bgs were considered to be in the upper part of the 



confined aquifer, and those screened between 200 and 300 feet bgs were completed in the lower part of 



the confined aquifer (USGS 2007b, 2008).   



Table 4 summarizes the USGS well construction information regarding monitoring wells installed in 2003 



and 2004 as part of USGS investigations of groundwater flow in the York area.  Measurements conveyed 



by USGS in decimal meters have been converted to feet.  The NDNR well registration numbers have been 



provided for cross-referencing well completion data, including the lithologies of subsurface strata.  
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TABLE 4 



 



USGS MONITORING WELL CONSTRUCTION DATA 



PCE SOUTHEAST CONTAMINATION SITE – YORK, NEBRASKA



 



Approximate Location Well Name 



NDNR 



Registration 



Number 



Latitude 



(Deg Min Sec) 



Longitude 



(Deg Min Sec) 



Top of 



Casing 



Elevation 



(ft amsl) 



Top of 



Casing 



Relative to 



Surface 



(ft) 



Ground 



Elevation 



(ft amsl) 



Depth to 



Top of 



Screen 



(ft bgs) 



Length of 



Screened 



Interval 



(ft) 



Depth to 



Bottom 



of Screen 



(ft bgs) 



Length 



of Sump 



(ft) 



Well Total 



Depth 



(ft bgs) 



Unit Screened 



Highway 34, south of airport AWT1-83 G-134453AH 40 53 14.5 97 37 30.9 1665.87 -0.30 1666.17 79.17 4.49 83.66 5.51 89.17 Unconfined Aquifer 



Road 15, 0.4 mile west of Road I AWT2-71 G-134453AG 40 54 05.9 97 40 54.0 1677.75 -0.26 1678.01 66.63 4.99 71.62 5.48 77.10 Unconfined Aquifer 



Upper Big Blue Natural Resource District 



property about 0.6 mile northwest of the 



intersection of Road K and Recharge Road 



FP5-45 G-134453Ba 40 51 35.0 97 35 51.2 1629.16 +2.59 1626.57 40.29 4.99 45.28 5.48 50.75 Unconfined Aquifer 



FP5-73 G-134453Aa 40 52 24 97 38 22 1629.72 +2.99 1626.73 68.01 4.99 73.00 5.51 78.51 Unconfined Aquifer 



FP5-175 G-134453AJa 40 52 24 97 38 22 1629.23 +2.66 1626.57 169.88 4.99 174.87 7.64 182.51 Upper Confined Aquifer 



FP5-LS 
G-134454AI 



(Abandoned) 
40 52 23.5 97 38 19.3 



1628.60 +2.99 1625.59 20.01 60.01 79.99 NA NA Unconfined Aquifer 



1628.60 +2.99 1625.59 129.99 69.98 200.00 10.01 210.01 Upper Confined Aquifer 



Highway 34, 0.2 mile east of Road J AWT3-73 G-134453AF 40 53 12.7 97 39 00.1 1663.32 -0.20 1663.51 68.47 4.99 73.46 5.48 78.94 Unconfined Aquifer 



Greenwood Cemetery (northwest part) NWT1-39 G-134453AE 40 52 16.5 97 36 41.1 1615.32 -0.13 1615.42 33.76 4.99 38.75 4.46 43.21 Unconfined Aquifer 



About 300 feet southeast of W. 8th Street and 



Alice Avenue intersection (near southwest 



corner of cultivated field) 



FP4-28 G-134453Q 40 52 04.6 97 36 16.1 1601.05 -0.36 1601.41 23.00 4.99 27.99 5.25 33.23 Unconfined Aquifer 



FP4-83 G-134453P 40 52 04.5 97 36 16.1 1600.65 -0.46 1601.11 78.71 4.99 83.69 5.25 88.94 Unconfined Aquifer 



FP4-168 G-134453O 40 52 04.4 97 36 16.0 1600.03 -0.36 1600.39 163.19 4.99 168.21 5.22 173.42 Upper Confined Aquifer 



FP4-231 G-134453N 40 52 04.7 97 36 16.0 1601.18 -0.26 1601.44 224.54 4.99 229.53 80.25 309.78 Lower Confined Aquifer 



Harrison Park – near northwest corner UWT2-23 G-134453AC 40 51 49.4 97 36 06.5 1592.22 +2.99 1589.23 18.18 4.99 23.16 5.48 28.64 Unconfined Aquifer 



Southeast corner of W. 6th Street and 



N. Division Avenue intersection 
UWT3-34 G-134453AB 40 52 00.7 97 35 49.0 1599.14 -0.20 1599.34 29.49 4.99 34.48 4.49 38.98 Unconfined Aquifer 



Walking trail (old railroad grade) in middle of 



block bounded by W. Walnut Street, S. York 



Avenue, W. Nobes Road, and S. Kingsley 



Avenue  



FP2-43 G-134453F 40 51 34 97 35 53 1603.28 -0.30 1603.57 37.89 4.99 42.91 5.48 48.39 Unconfined Aquifer 



FP2-78 G-134453E 40 51 34 97 35 53 1603.31 -0.36 1603.67 72.97 4.99 77.99 4.49 82.48 Unconfined Aquifer 



FP2-152 G-134453D 40 51 34 97 35 53 1604.10 -0.26 1604.33 147.24 4.99 152.23 7.64 159.87 Upper Confined Aquifer 



FP2-250 G-134453C 40 51 34 97 35 53 1603.83 -0.26 1604.06 244.98 4.99 250.00 7.91 257.91 Lower Confined Aquifer 



About 35 feet southeast of W. 2nd Street 



intersection with N. Platte Avenue 
UWT1-53 G-134453ADa 40 51 45.8 97 35 36.7 1595.53 -0.20 1595.73 43.64 10.01 53.64 5.41 59.05 Unconfined Aquifer 



Southeast corner of E. 2nd Street and N. Grant 



Avenue 



FP3-33 G-134453V 40 51 45.9 97 35 29.8 1594.09 -0.30 1594.38 27.26 4.99 32.25 5.35 37.60 Unconfined Aquifer 



FP3-83 G-134453U 40 51 46.0 97 35 29.9 1593.66 -0.36 1594.02 77.89 4.99 82.91 5.25 88.16 Unconfined Aquifer 



FP3-130 G-134453T 40 51 45.7 97 35 29.8 1594.16 -0.26 1594.38 125.10 4.99 130.08 5.41 135.50 Upper Confined Aquifer 



FP3-162 G-134453S 40 51 45.9 97 35 29.8 1593.99 -0.30 1594.29 156.86 4.99 161.88 5.25 167.13 Upper Confined Aquifer 



FP3-218 G-134453R 40 51 45.5 97 35 29.8 1593.93 -0.26 1594.16 212.43 4.99 217.42 50.43 267.85 Lower Confined Aquifer 



Foster Park Arboretum – OFPN-88 and -247 



are at the east parking area, and -167 is at the 



northwest entrance 



OFPN-88 G-134453H 40 51 50.8 97 35 08.8 1632.87 -0.36 1633.23 83.00 4.99 88.02 5.25 93.27 Unconfined Aquifer 



OFPN-167 G-134453M 40 51 51.9 97 35 13.2 1619.22 -0.20 1619.42 162.20 4.99 167.19 5.25 172.44 Upper Confined Aquifer 



OFPN-276 G-134453L 40 51 50.7 97 35 08.7 1633.49 -0.36 1633.82 271.13 4.99 276.15 5.51 281.66 Lower Confined Aquifer 











TABLE 4 (Continued) 
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Approximate Location Well Name 



NDNR 



Registration 



Number 



Latitude 



(Deg Min Sec) 



Longitude 



(Deg Min Sec) 



Top of 



Casing 



Elevation 



(ft amsl) 



Top of 



Casing 



Relative to 



Surface 



(ft) 



Ground 



Elevation 



(ft amsl) 



Depth to 



Top of 



Screen 



(ft bgs) 



Length of 



Screened 



Interval 



(ft) 



Depth to 



Bottom 



of Screen 



(ft bgs) 



Length 



of Sump 



(ft) 



Well Total 



Depth 



(ft bgs) 



Unit Screened 



Beaver Creek Park – northwest of E. Nobes 



Road and S. Iowa Avenue intersection 



OFPS-38 G-134453K 40 51 31.8 97 35 14.1 1582.61 -0.20 1582.80 32.74 4.99 37.76 5.25 43.01 Unconfined Aquifer 



OFPS-157 G-134453J 40 51 31.7 97 35 14.0 1582.71 -0.20 1582.90 151.84 4.99 156.82 5.51 162.34 Upper Confined Aquifer 



OFPS-225 G-134453I 40 51 30 97 35 14 1588.51 -0.26 1588.74 218.90 4.99 223.92 7.61 231.53 Lower Confined Aquifer 



OFPS-277 
G-134453G 



(Abandoned) 
40 51 30 97 35 14 1588.12 -0.26 1588.35 266.60 10.01 276.61 2.79 279.40 Shale 



East Hill Park – Northeast corner UWT4-85 G-134453AA 40 52 07 97 34 55 1646.52 -0.16 1646.68 80.35 4.99 85.33 5.48 90.81 Unconfined Aquifer 



E. Nobes Road about 600 feet west of 



S. Delaware Avenue (within fence for PWS 



well 77-4) 



FP1-63 G-134453Z 40 51 30.0 97 34 48.5 1609.02 -0.30 1609.31 58.40 4.99 63.39 5.41 68.80 Unconfined Aquifer 



FP1-147 G-134453Y 40 51 29.9 97 34 48.5 1608.69 -0.26 1608.92 142.42 4.99 147.44 5.41 152.85 Upper Confined Aquifer 



FP1-185 G-134453X 40 51 29.4 97 34 48.3 1606.95 -0.30 1607.25 180.15 4.99 185.14 5.25 190.39 Upper Confined Aquifer 



FP1-247 G-134453W 40 51 29.7 97 34 48.4 1607.77 -0.39 1608.16 242.29 4.99 247.28 5.25 252.53 Lower Confined Aquifer 



 



Notes: 



 



Wells are listed in order from generally upgradient (north and west) to downgradient (south and east). 



Drilling measurements have been converted to feet from meters (USGS 2007b, 2008). 



 
a  USGS transferred ownership to the Upper Big Blue Natural Resource District in September 2011 (NDNR 2014). 



 



amsl Above mean sea level 



bgs Below ground surface 



ft Feet 



Deg Degrees 



Min  Minutes 



Sec Seconds 



NDNR Nebraska Department of Natural Resources 



PCE Tetrachloroethene 



PWS Public Water Supply 



USGS U.S. Geological Survey 



 



USGS Well Designators 



AWT Agricultural Water Table 



FP Flow path 



OFP Off flow path (north and south well clusters) 



UWT Urban water table 
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Several times between 2003 and 2005, samples were collected for analyses for VOCs, major ions, nutrients, 



radium isotopes, trace elements, pesticides, herbicides, and other analytes.  Table 5 summarizes VOC data for 



18 USGS wells where VOCs were detected (USGS 2007b, 2008).  The USGS monitoring wells are listed in 



order from generally northwest (upgradient) to southeast (downgradient) and by aquifer.  VOCs were reported 



in 12 wells completed in the unconfined aquifer, 2 wells in the upper portion of the confined aquifer, and 



4 wells in the lower portion of the confined aquifer.  Table 5 lists all VOCs identified by USGS; however, low 



levels of contaminants unrelated to PCE or TCE are not typically discussed below. 



Concentrations of PCE or TCE were detected in 14 wells—10 wells completed in the unconfined aquifer, 



2 wells in the upper portion of the confined aquifer, and 2 wells in the lower portion of the confined aquifer.  



These 14 wells are shown on Figure 7 in Appendix A.   



Trace concentrations (0.02 to 0.06 µg/L) of PCE were detected in seven of the wells.  Three of these seven—



FP4-28, FP4-83, and UWT2-23—were about 0.2-0.3 mile west (upgradient) of commercial/industrial facilities 



west of downtown York.  The other four wells with trace concentrations—FP3-83/-130, OFPN-276, and 



OFPS-38—are downgradient of the industrial area or downtown commercial area of York.  These trace 



concentrations are too low to be considered as reliable indicators of groundwater contamination.   



In seven wells, PCE or TCE concentrations exceeded 0.1 µg/L.  Three of these—FP1-63, FP1-247, and 



OFPN-88—are in southeastern York downgradient of source areas near the County Courthouse.  The other 



four wells are in the surrounding area, and detected contaminants are likely not related to dry cleaners (source 



areas) near the Courthouse.  USGS’s data for the seven wells with PCE and TCE concentrations exceeding 



0.1 µg/L appear on Figure 7. 



Wells UWT3-34 (at the southeast corner of W. 2nd Street and N. Platte Avenue) and UWT1-53 (at the corner 



of W. 6th Street and N. Division Avenue) are upgradient or crossgradient of the downtown business district.  



PCE was detected at 0.4-0.53 µg/L in UWT3-34; no TCE was detected.   
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TABLE 5 



 



VOLATILE ORGANIC COMPOUNDS IN OCTOBER 2003 – APRIL 2005 USGS MONITORING WELL SAMPLES 



PCE SOUTHEAST CONTAMINATION SITE – YORK, NEBRASKA 



 



Well ID 



Well 



Depth 



(ft bgs) 



Degrees 



North 



Degrees 



West 



Well 



Screen 



Interval 



(ft bgs) 



Sample 
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-D
C



E
 



1
,1
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Concentration in micrograms per liter 



Maximum Contaminant Level 5 5 70 100 70 200 NE 5 80a 80a NE NE NE 5 5 NE 5 1,000 



EPA Regional Screening Level (RSL for Tap Water HQ=1) 11 0.49 36 360 280 8,000 2.7 0.45 0.22 0.13 3,400 55,000 200 0.44 0.17 14 0.45 1,100 



SCDM Reference Dose Screening Level 90 7 30 300 700 30,000 3,000 60 100 300 NE NE NE 1,000 90 NE 60 1,000 



SCDM Cancer Risk Screening Level 32 1 NE NE NE NE 11 0.9 2.1 1 NE NE NE 1.8 0.73 37 1.2 NE 



Unconfined Aquifer 



FP4-28 28 40.867944 97.604472 23-28 



10/29/2003 0.02 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 



7/26/2004 ND ND ND ND ND ND ND ND 0.04 R ND ND ND ND ND ND ND ND ND 



4/12/2005 0.02 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 



FP4-83 83 40.867944 97.604472 78.7-83.7 10/30/2003 0.06 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 



UWT2-23 23 40.863722 97.601806 18-23 



8/3/2004 0.04 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 



10/20/2004 0.04 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 



4/5/2005 0.04 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 



UWT3-34 34 40.866861 97.596944 29.5-34.5 



8/4/2004 0.53 ND ND ND ND ND ND ND ND ND ND 0.75 ND ND ND 0.13 J ND ND 



10/17/2004 0.43 ND ND ND ND ND ND ND ND ND ND 0.57 ND ND ND 0.13 ND ND 



4/5/2005 0.4 ND ND ND ND ND ND ND ND ND ND 0.6 ND ND ND ND ND ND 



FP2-78 78 40.859444 97.598056 73-78 10/13/2004 ND ND ND ND ND ND ND ND 2.22 0.19 ND ND ND ND ND ND ND ND 



UWT1-53 53 40.86268 97.59397 43.6-53.6 



8/3/2004 0.16 2.4 0.1 J ND 0.03 J 0.04 J ND ND ND ND ND ND ND ND ND ND ND ND 



10/20/2004 0.19 2.16 0.08 J ND ND 0.04 J ND ND ND ND ND ND ND ND ND ND ND ND 



4/5/2005 0.72 1.15 0.05 J ND ND 0.02 J 0.01 J ND 0.01 J ND ND 0.06 J ND ND ND ND ND ND 



FP3-33 33 40.86275 97.591611 27.25-32.25 10/28/2003 ND ND ND ND ND ND ND ND 0.06 J ND ND ND ND ND ND ND ND ND 



FP3-83 83 40.862778 97.591639 78-83 10/27/2003 0.02 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 



OFPS-38 38 40.858833 97.58725 32.7-37.7 



11/11/2003 0.04 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 



7/27/2004 0.04 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 



4/14/2005 0.04 J 0.02 J ND ND ND ND ND ND ND ND 0.07 J ND ND ND ND ND ND ND 



OFPN-88 88 40.86111 97.585778 83-88 



11/13/2003 5.66 2.25 1.43 0.06 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND 



7/27/2004 3.85 0.88 0.47 0.02 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND 



10/20/2004 3.74 0.72 0.31 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 



4/6/2005 3.2 0.65 0.35 0.02 J ND ND ND ND 0.01 J ND ND ND ND ND ND ND ND ND 



UWT4-85 85 40.868611 97.581944 80.3-85.3 



8/4/2004 1.1 ND ND ND ND ND ND 0.05 J 0.02 R ND ND 0.07 J ND ND ND 5.02 ND ND 



10/22/2004 1.16 ND ND ND ND ND ND 0.04 J 0.02 J ND ND 0.06 J ND ND ND 4.95 ND ND 



4/6/2005 0.98 ND ND ND ND 0.01 J ND 0.04 J 0.03 J ND ND 0.05 J ND ND ND 3.01 ND ND 



FP1-63 63 40.85833 97.580139 58.4-63.4 



10/27/2003 11.84 3.97 3.16 0.11 J ND 0.02 J ND ND 0.02 R ND ND ND 0.22 J ND ND ND ND ND 



6/15/2004 6.18 1.39 0.73 0.03 J ND ND ND ND 0.01 J ND ND ND 0.13 J ND ND ND ND ND 



7/27/2004 6.08 1.39 0.79 0.03 J ND ND ND ND ND ND ND ND 0.14 J ND ND ND ND ND 



10/15/2004 6.85 1.8 1.18 0.04 J ND ND ND ND 0.02 J ND ND ND 0.16 J ND ND ND ND ND 



4/11/2005 7.95 2.28 1.39 0.04 J ND ND ND ND 0.02 J ND ND ND 0.18 J ND ND ND ND ND 



Confined Aquifer (Upper Zone) 



FP3-130 130 40.862694 97.591611 125-130 10/15/2003 0.03 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.03 J 0.1 



FP3-162 162 40.86275 97.591611 157-162 
10/28/2003 ND 0.14 0.03 J ND ND ND ND ND 0.02 R ND ND ND ND 0.06 J 4.96 ND ND ND 



10/16/2004 ND 0.15 0.03 J ND ND ND ND ND ND ND ND ND ND 0.07 J 5.81 ND ND ND 











TABLE 5 (Continued) 



 



VOLATILE ORGANIC COMPOUNDS IN OCTOBER 2003 – APRIL 2005 USGS MONITORING WELL SAMPLES 



PCE SOUTHEAST CONTAMINATION SITE – YORK, NEBRASKA 
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Well ID 



Well 



Depth 



(ft bgs) 



Degrees 



North 
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Well 
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(ft bgs) 



Sample 



Date 



P
C



E
 



T
C



E
 



ci
s-



1
,2



-D
C



E
 



tr
a



n
s-



1
,2



-D
C



E
 



1
,1



-D
C



E
 



1
,1



,1
-T



C
A



 



1
,1



-D
C



A
 



C
C



l 4
 



C
H



C
l 3



 



C
H



B
rC



l 2
 



T
H



F
 



C
F



C
-1



1
3
 



C
F



C
-1



2
 



1
,2



-D
C



P
 



1
,2



-D
C



A
 



M
T



B
E



 



B
en



ze
n



e
 



T
o



lu
en



e
 



Concentration in micrograms per liter 



Maximum Contaminant Level 5 5 70 100 70 200 NE 5 80a 80a NE NE NE 5 5 NE 5 1,000 



EPA Regional Screening Level (RSL for Tap Water HQ=1) 11 0.49 36 360 280 8,000 2.7 0.45 0.22 0.13 3,400 55,000 200 0.44 0.17 14 0.45 1,100 



SCDM Reference Dose Screening Level 90 7 30 300 700 30,000 3,000 60 100 300 NE NE NE 1,000 90 NE 60 1,000 



SCDM Cancer Risk Screening Level 32 1 NE NE NE NE 11 0.9 2.1 1 NE NE NE 1.8 0.73 37 1.2 NE 



Confined Aquifer (Lower Zone) 



FP4-231 231 40.867944 97.604444 224.5-229.5 10/16/2003 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.03 J 0.07 J 



FP2-250 250 40.859444 97.598056 245-250 10/12/2004 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.04 J ND 



OFPN-276 276 40.86111 97.585778 271-276 11/12/2003 0.02 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.01 J ND 



FP1-247 247 40.85825 97.58011 242-247 10/20/2003 0.42 0.27 0.16 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 



Public Water Supply Well (Screened in Upper and Lower Portions of the Confined Aquifer) 



Well 77-4 200a 40.85842 97.58008 



140-200b 



10/20/2003 0.92 0.51 0.27 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 



6/18/2004 0.8 0.39 0.21 0.02 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND 



10/15/2004 0.8 0.37 0.19 0.02 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND 



4/7/2005 0.79 0.36 0.21 0.02 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND 



140c 6/18/2004 1.29 0.58 0.31 0.03 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND 



150c 6/21/2004 1.58 0.69 0.37 0.03 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND 



160c 6/17/2004 2.38 1.15 0.61 0.05 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND 



170c 6/17/2004 4.56 3.2 1.81 0.17 ND ND ND ND 0.01 J ND ND ND 0.04 J ND ND ND 0.01 J ND 



200c 6/16/2004 0.81 1.79 1.32 0.1 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
 



Notes: 
 



References:  USGS 2007b, 2008; EPA 2014a, b. 
 



Wells are listed in order from generally upgradient (north and west) to downgradient (south and east). 



 
a Maximum Contaminant Level for total trihalomethanes. 



b USGS indicated a deeper screened interval (238-249 ft bgs) at well 77-4 had been grouted to reduce sand inflow to the well (USGS 2008). 



c Samples collected using a bladder pump at known depths within the screened interval.  Intervals were not isolated during sampling.  



 



USGS depths were referenced in meters and have been converted to approximate depths in feet; coordinates have been converted to decimal degrees. 



Bold font indicates the concentration exceeds a benchmark level. 



Shading indicates the concentration exceeds the Maximum Contaminant Level. 



 



CCl4 Carbon tetrachloride  ft bgs  Feet below ground surface PCE Tetrachloroethene 



CFC Chlorofluorocarbon FP Flow path well R Data rejected by USGS due to possible cross-contamination of sample. 



CFC-12 Dichlorodifluoromethane (Freon-12) HQ Hazard quotient RSL Regional Screening Level (EPA 2014b) 



CFC-113 1,1,2-trichlorotrifluoroethane or 1,1,2-trichloro-1,2,2-trifluoroethane (Freon 113) ID Identification SCDM Superfund Chemical Data Matrix (EPA 2014a) 



CHBrCl2 Bromodichloromethane J Estimated concentration TCA Trichloroethane 



CHCl3 Chloroform MTBE Methyl tertiary butyl ether TCE Trichloroethene 



DCA Dichloroethane ND Not detected THF Tetrahydrofuran 



DCE Dichloroethene NE Not established USGS U.S. Geological Survey 



DCP Dichloropropane OFPN Off flow path north UWT Urban water table well 



EPA U.S. Environmental Protection Agency OFPS Off flow path south  
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TCE was the main contaminant identified in well UWT1-53, which is downgradient of the industrial area 



near W. 4th Street and Division Avenue.  TCE was detected at 1.15-2.4 µg/L, but only low concentrations of 



PCE (0.16-0.72 µg/L) was present at UWT1-53.  Traces (0.01 to 0.1 µg/L) of the TCE degradation products 



(cis-1,2-DCE and 1,1-DCE) and the chlorinated solvent 1,1,1-TCA and its common degradation product 



1,1-DCA were also reported in the samples from UWT1-53.  TCE concentrations were below the 5 µg/L 



MCL, but exceeded EPA’s Regional Screening Level (RSL) of 0.49 µg/L for tap water.  PCE, TCE, and 



1,1,1-TCA were commonly used in vapor degreasers.   



Well cluster FP-3 is at the southeast corner of W. 2nd Street and N. Grant Avenue, about 0.25 mile south of 



the downtown business district.  FP3 consists of five wells, ranging in depth from 38 to 218 feet bgs; two 



wells are completed in the unconfined aquifer, two are in the upper portion of the confined aquifer, and one 



is in the lower portion of the confined aquifer.  CHCl3 was reported at an estimated 0.06 µg/L in the shallow 



groundwater sample from FP3-33, and a trace of PCE (0.02 µg/L) was reported in the sample from well 



FP3-83.   



The VOCs CHCl3 (2.22 µg/L) and bromodichloromethane (0.19 µg/L) were detected in FP2-78 in 



southwestern York, about 0.5 mile south of UWT3-34.  Both of these compounds are trihalomethanes that 



commonly result from water chlorination.   



Well cluster OFPS is near Beaver Creek west of S. Iowa Avenue and north of E. Nobes Road.  PCE was 



reported at an estimated 0.04 µg/L in three samples from OFPS-38 (screened from 33-38 feet bgs).  A trace 



concentration of TCE (estimated at 0.02 µg/L) was reported in one of three samples collected from this well.  



Well cluster OFPN is at Foster Park Arboretum, about 0.3 mile southeast of the York County Courthouse.  



Wells OFPN-88 and OFPN-276 are at the east parking lot, near E. 2nd Street and College Avenue.  A third 



well (OFPN-167) is at the northwest corner of the park.  Four samples collected from OFPN-88 (screened 



from 83-88 feet bgs) contained PCE (3.2-5.66 µg/L) and TCE (0.65-2.25 µg/L).  The November 2003 PCE 



concentration of 5.66 µg/L exceeded the 5 µg/L MCL.  TCE concentrations were below the MCL but 



exceeded EPA’s 0.49 µg/L RSL for tap water.  Cis-1,2-DCE was detected at 0.31 to 1.43 µg/L.   



Well UWT4-85 is near E. 8th Street and Kiplinger Avenue, about 0.5 mile northeast (crossgradient) of the 



downtown business district.  PCE was detected at 0.98 to 1.16 µg/L in three samples.  This well also 



contained the gasoline additive methyl tertiary butyl ether (MTBE), at concentrations of 3.01 to 5.02 µg/L.  



No TCE or related degradation products were detected; however, traces of CCl4, CHCl3, Freon-113, and 



1,1,1-TCA were reported.  
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Well cluster FP1 is in the fenced area for PWS Well 77-4, just north of E. Nobes Road and about 600 feet 



west of S. Delaware Avenue.  The highest concentrations of PCE in the unconfined aquifer detected by 



USGS were in monitoring well FP1-63.  In October 2003, PCE was detected at 11.84 µg/L in FP1-63.  In 



2004-2005, the PCE concentrations ranged from 6.08-7.95 µg/L.  TCE and other degradation products were 



also detected, with TCE concentrations approximately 25-30 percent of the PCE concentrations.   



Only two wells in the upper zone of the confined aquifer were reported to contain VOCs.  Both of these wells 



were in well cluster FP3 at E. 2nd Street and N. Grant Avenue.  FP3-130 contained traces of toluene 



(0.1 µg/L), PCE (estimated at 0.03 µg/L), and benzene (estimated at 0.03 µg/L) when sampled in 2003.  



FP3-162 contained TCE at 0.14-0.15 µg/L and cis-1,2-DCE at an estimated 0.03 µg/L in 2003 and 2004.  



FP3-162 also contained 1,2-DCA (ethylene dichloride) at 4.96 µg/L in 2003 and at 5.81 µg/L in 2004.  



1,2-DCA was a common lead scavenger used in anti-knock leaded gasoline formulations.  It was also 



formerly used as a solvent, a component of paint and varnish removers, an insect fumigant for stored grains, 



a soil fumigant in orchards, a cleaner for upholstery, and a component of carpet and textiles (DHHS 2011).  



Trace concentrations of 1,2-dichloropropane (DCP), also used as a lead scavenger in gasoline, were also 



reported at 0.06-0.07 µg/L in these samples.  Based on presence of benzene and toluene, it is likely that the 



1,2-DCA was related to a former gasoline station. 



A sample from the lower zone of the confined aquifer at well FP4-231, about 0.5 mile west of York, 



contained traces of benzene (estimated at 0.03 µg/L) and toluene (estimated at 0.07 µg/L).  Traces of 



benzene were also reported in the lower confined aquifer wells FP2-250 (estimated at 0.04 µg/L) and 



OFPN-276 (estimated at 0.01 µg/L).  Well OFPN-276, in Foster Park Arboretum, also contained an 



estimated 0.02 µg/L of PCE.  Low concentrations of PCE (0.42 µg/L), TCE (0.27), and cis-1,2-DCE 



(0.16 µg/L) were also reported in a December 2003 sample from FP1-247 (next to PWS 77-4), in the lower 



portion of the confined aquifer.   



USGS also collected groundwater samples from PWS Well 77-4, screened in the upper confined aquifer 



from 140-200 feet bgs.  USGS indicated that a deeper screened interval (238-249 feet bgs) had been grouted 



prior to 2003 to prevent sand inflow into the well.  In June 2004, USGS collected groundwater samples every 



10 feet within the screened interval at 140-200 feet bgs.  Samples were collected by use of a 1-inch-diameter 



bladder pump lowered through a 1.5-inch polyvinyl chloride (PVC) pipe that had been installed to 140 feet 



bgs.  USGS samples were identified by pump depth and were assumed to represent water from that depth and 



below.  PCE and TCE were detected in all samples.  The highest concentrations of PCE (4.56 µg/L) and TCE 



(3.2 µg/L) were detected in the groundwater sample collected from 170 feet bgs (representing 170-200 feet 



bgs). 
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Based on depth-dependent flow measurements, USGS determined that 73 to 86 percent of the groundwater 



flow into PWS Well 77-4 was from the upper portion of the screened interval (140-170 feet bgs).  Based on 



isotopes in the samples, USGS concluded that the groundwater entering the deeper portion of the well screen 



derived from the overlying unconfined aquifer.  Because isotopes from samples collected from the upper 



portion of the screened interval did not match those in the lower portion, USGS concluded that the flow from 



the unconfined aquifer was not through the well bore for PWS Well 77-4, but was likely occurring from 



downward leakage through well bores or annular spaces of irrigation, commercial, or older supply wells that 



penetrated both these layers (USGS 2008). 



3.2.2 EPA 2010 Abbreviated Preliminary Assessments 



In September 2010 under the START 3 contract, Task Order 195, Tetra Tech collected groundwater samples 



downgradient of the PCE/TCE Northeast Contamination site—then the York Northeast Groundwater site 



(Tetra Tech 2011).  PCE was detected in five private wells near Road N and Road 12 at concentrations of 



9.6 to 32 µg/L.  No VOCs were detected in samples from private wells at 2038 E. 12th Street, 7 Quail Cove 



Road, and 1210 Road O.  These wells generally form a northwest-to-southeast line southwest of the 



PCE/TCE Northwest Contamination Site groundwater plume and northeast of the PCE Southeast 



Contamination site groundwater plume.  TCE was detected in a well at 1517 Road 13, and that residence was 



added to the PCE/TCE Northeast Contamination site.  EPA subsequently entered the York PCE site into 



CERCLIS as ID NEN000706200.  VOCs identified in private wells sampled at the York PCE site in 



September 2010 are summarized in Table 6 with EPA sample numbers beginning with 5066- (Tetra Tech 



2010b).  These private wells are shown on Figure 8 in Appendix A.   



The Southeast York Groundwater site was entered into CERCLIS in May 2010 as site ID NEN000706148, 



based on a 2010 EPA Pre-CERCLIS Site Screening report that identified potential for contamination from 



industries in the area (EPA 2010).  Sampling by Seagull Environmental Technologies Inc. (Seagull) in 



October 2010, under the EPA Region 7 “mini-START” contract, identified PCE in five private well samples, 



exceeding the MCL in four.  TCE, a common degradation product of PCE, was identified in four of the five 



wells, and cis-1,2- DCE (a TCE degradation product) was detected in two samples.  CCl4, CHCl3, CS2, and 



xylenes were also detected in one private well; however, only the CCl4 concentration exceeded the MCL.  



These wells were within 0.25 mile north or south of E. Nobes Road (Road 12), between S. Iowa Avenue and 



Road N.  Table 6 summarizes the VOCs identified in 2010 private well samples at the Southeast York 



Groundwater site with EPA sample numbers beginning with 5105- (Seagull 2011).  Locations are also shown 



on Figure 8 in Appendix A.  Numerous private wells in the rural area south of E. Nobes Road and east of 
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U.S. Highway 81 were also sampled, but no VOCs were detected.  Nearby locations where no VOCs were 



detected are also indicated on Figure 8 in Appendix A. 



TABLE 6 



 



2010 VOLATILE ORGANIC COMPOUNDS IN PRIVATE WELL SAMPLES 



PCE SOUTHEAST CONTAMINATION SITE – YORK, NEBRASKA



 



Sample 



Number 
Sample Location PCE TCE cis-1,2-DCE CS2 CCl4 CHCl3 Xylenes 



Maximum Contaminant Level 5 5 70 NE 5 80a 10,000 



EPA RSL Tap Water (HQ=1) 11 0.49 280 810 0.45 0.22 190 



SCDM RfD Screening Level 90 7 30 1,000 60 100 3,000 



SCDM CR Screening Level 32 1 NE NE 0.9 2.1 NE 



Former York PCE Site 



5066-4 1201 Road N 9.6 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 



5066-5 1205 Road N 32 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 



5066-6 1206 Road N 22 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 



5066-7 1120 Road N 19 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 



5066-9 2200 E. 4th Street 0.9 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 



Former Southeast York Groundwater Site 



5105-1 119 S. Iowa Ave. 0.59 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 



5105-3 321 S. Delaware Ave.b 12 5.9 3.9 0.5 U 0.5 U 0.5 U 0.5 U 



5105-17 509 E. Nobes Road 30 0.88 1.9 1.1 6.9 0.7 0.75 



5105-18 2120 E. Nobes Roadc 22 1.4 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 



5105-19 205 S. Delaware Ave. 22 2.1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 



 



Notes: 



 



Bold font indicates that the concentration exceeds a health-based benchmark level. 



Shading indicates that the concentration exceeds the EPA Maximum Contaminant Level for drinking water. 



 
a  Maximum Contaminant Level for total trihalomethanes. 



b  This well was later determined to be used only for yard irrigation. 



c  Registered well G-152616:  104 feet deep. 



 



CCl4 Carbon tetrachloride PCE Tetrachloroethene 



CHCl3 Chloroform RfD Reference dose 



CR Cancer risk RSL Regional Screening Level (EPA 2014b) 



CS2 Carbon disulfide SCDM Superfund Chemical Data Matrix (EPA 2014a) 



DCE Dichloroethene TCE Trichloroethene 



HQ Hazard quotient U Analyte was not detected at or above the reporting limit provided in table. 



NE Not established 
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The sampling areas for the two 2010 Abbreviated Preliminary Assessments (APA) overlapped on E. 



Nobes Road, and the contaminated wells at 1120 Road N (5066-7) and 2120 E. Nobes Road (5105-18) 



were less than 0.5 mile apart.  PCE concentrations found during both APAs were similar; however, the 



western wells included PCE degradation products.  It was uncertain whether the groundwater 



contamination in the two areas was attributable to releases from multiple sources, multiple releases from a 



single source area, or a combination of the two.   



PCE (30 µg/L), TCE (0.88 µg/L), cis-1,2-DCE (3.9 µg/L), CHCl3 (0.7µg/L), CCl4 (6.9 µg/L), 



CS2 (1.1 µg/L), and xylenes (0.75 µg/L) were identified in a private well serving an auto detail shop at the 



northeast corner of the intersection of E. Nobes Road and S. Iowa Avenue (509 E. Nobes Road).  CCl4, its 



degradation product CHCl3, and CS2 are commonly associated with fumigants formerly used at grain 



storage facilities, and their presence suggests a separate groundwater plume may have impacted this well.  



The low concentration of xylenes (0.75 µg/L) was likely related to current or past activities at the auto 



shop.  The property owner has indicated that this well is not used for drinking, and subsequent permission 



to sample the well was not granted.  



3.2.3 2011 EPA Integrated Site Assessments – Identification of Potential Source Areas  



START was tasked to conduct a Removal Site Evaluation (RSE)/SI of the Southeast York Groundwater 



site (START 3, Task Order 222) and an Integrated Site Assessment (ISA) of the York PCE site 



(START 3, Task Order 223).  Because the source areas were likely in the same general area—commercial 



or industrial areas near downtown York—the field investigations were combined, but separate reports 



were prepared.  Data from the ISA and RSE/SI reports have been combined for the following discussion 



(Tetra Tech 2012a, b). 



In preparation for conducting investigations at the site, START reviewed Sanborn Fire Insurance Maps 



and York telephone directories to identify dry cleaners or other facilities likely to use PCE.  Sampling was 



conducted around the identified facilities to evaluate possible source areas.  The following facilities or 



potential source areas were identified during this review.  Figure 9 in Appendix A shows locations of 



these facilities. 



3.2.3.1 Blair/Olson Cleaners – 423 N. Lincoln Avenue 



Sanborn Fire Insurance Maps and historical telephone directories from 1922-1948 indicated that a dry 



cleaners was present west of (behind) the building at 423 N. Lincoln Avenue.  The 1933 and 1946 



Sanborn maps indicated buried solvent tanks at the alley west of the property.  The 1948 York city 
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telephone directories reviewed by START indicated that Blair Cleaners (formerly Olson Cleaners) was at 



this address.  No dry cleaners was listed at that address in the 1963 or subsequent directories (the property 



reportedly had been a jewelry store during that time frame).  This area is currently a gravel parking area 



measuring about 30 by 60 feet.  It is bounded north and east by buildings, south by an asphalt parking lot, 



and west by an alley. 



3.2.3.2 Foster/Valet Cleaners – 107 E. 6th Street  



York city telephone directories reviewed by START in 2011 indicated that Foster Cleaners was at 



107 E. 6th Street in 1948 and Valet Cleaners was at that address in 1961.  The 1990 directory listed the 



address as “Redman Shoes.”  The owner stated that she had purchased the building about 2009, and the 



tenant (Crossroads Awards and Gifts) had used the building for a commercial business to sell trophies and 



other commemorative items.   



Information at the York County Historical Association reviewed by EPA and START in November 2014 



indicated that dry cleaning previously occurred at Foster’s cleaning plant behind the owner’s residence at 



207 College Avenue; however, “finishing machines” were present at 107 E. 6th Street.  The Sanborn maps 



for 1933 and 1946 indicated “Sasol Cleaning” at a building on the west side of the alley west of this 



residence.  The location corresponds to the parking area at the east entrance to Foster Park Arboretum, 



about 75 feet north of E. 2nd Street.  The building would have been about 150 feet south of USGS 



monitoring well OFPN-88. The original home at 207 College Avenue was replaced in the 1970s by the 



current residence at 205 College Avenue.  The landowner’s gardens were reportedly in the upper flat area 



at the east side of Foster Park Arboretum, and the dry cleaning shed was in the current parking area 



(Tetra Tech, Inc. 2014b). 



The cleaning plant was immediately east of a gravel quarry, and waste solvent may have been disposed of 



in the quarry.  The quarry was later backfilled with concrete rubble and developed as Foster Park 



Arboretum (Tetra Tech, Inc. 2014a).  Foster Park Arboretum is about 380 by 380 feet, or approximately 



3.3 acres.   



A diagram and caption in the January 1, 1920, York Republican newspaper indicated that gasoline was 



used in the dry cleaning process at Foster Cleaners’ cleaning plant, and showed underground storage 



tanks (UST) for new and used product.  
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3.2.3.3 Econowash Laundromat / Norge Self Service Dry Cleaning – 508 N. Platte Avenue 



Review of City directories in 2011 identified the former Econowash Laundromat at 508 N. Platte; 



however, it was not certain that dry cleaning operations had occurred at this facility.  The November 2014 



review of City directories available at the York County Historical Association indicated the property as 



also previously occupied by Norge Self Service Dry Cleaning.  Norge Self Service Dry Cleaning and 



Econowash Laundromat were at that address from at least 1963 to 1980.  The laundry and self-service dry 



cleaner operated at the current location of the Hob-Nob Lounge at Chances R restaurant, about 200 feet 



northwest (upgradient) of the aforementioned former dry cleaner behind 423 N. Lincoln Avenue.  The 



1946 Sanborn map identified the lounge building as a tire store, and the current Tommy-Suz Beer Garden 



at Chances R (north of Hob-Nob Lounge) as a warehouse and later a seed store.  The restaurant website 



states that these buildings were acquired during its 1983 expansion (Chances R 2014).   



3.2.3.4 Deluxe Cleaners – 609 N. Lincoln Avenue 



Historical City directories indicate that Deluxe Cleaners, 609 N. Lincoln Avenue, has been at this address 



since at least 1948.  This address was identified as a storefront on the 1933 and 1946 Sanborn maps.  A 



“National Emission Standards for Hazardous Air Pollutants (NESHAP)” notification form has been 



required of PCE-using dry cleaners (excluding coin-operated facilities) since September 22, 1993.  NDEQ 



did not have a file for this facility, suggesting it did not use PCE.  An aboveground storage tank (AST) 



behind the dry cleaners, observed in November 2011, was labeled to indicate the contents as Barton 



Solvents Sur-Dri petroleum distillates.  The 2011 property owner indicated that prior to the switch to 



Sur-Dri petroleum distillates several years previously, Stoddard Solvent had been used since he began 



working at the dry cleaners in the 1950s (Tetra Tech 2012d).  Note:  This dry cleaner was purchased in 



2012 by Fourth Generation Cleaners, LLC of Kearney, Nebraska (York County Tax Assessor 2014).  



3.2.3.5 York Laundry and Dry Cleaners – 116 W. 7th Street 



City directories for 1960-1970 listed York Laundry and Dry Cleaners at this address; earlier directories 



identified the business as York Steam Laundry (1928) or York Laundry (1936).  A steam cleaner is 



indicated at that address on the 1946 Sanborn map.  A 1945 article in the York Republican indicated that 



the laundry plant had a water supply well (York Republican 1945).  The tax assessor’s datasheet for the 



property (currently listed as 110 W. 7th Street) identifies it as a laundromat, restaurant, warehouse, and 



fitness center.  The Washing Well Laundromat, a jazzercise facility, and a coffee shop/restaurant (Red 



Bread Café) were at the property as of December 2014. 
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3.2.3.6 H&H Cleaners and Shirt Launderers – 827 N. Lincoln Avenue 



This facility was listed in City directories from about 1984 to 1991.  The property is currently occupied 



by a Valentino’s restaurant.  A 1993 aerial photograph available on Google Earth suggests that the current 



Valentino’s restaurant replaced a previous building.  NDEQ listed the site as inactive as of 



December 31, 2000, with a facility name change to Valentino’s.  NDEQ also identified the site as 



“unknown Wayne Anderson Station” leaking storage tank site from January 30, 1998 (NDEQ 2011).  The 



1946 Sanborn map indicated a gasoline station at the property. 



3.2.3.7 Other Potential Source Areas 



A number of grain storage or related industries were formerly, or are currently, near W. 4th Street and 



N. Division Avenue.  North-south railroad tracks were formerly present just west of Division Avenue, 



while east-west railroad tracks were formerly present between 3rd and 4th Streets.  Google Earth aerial 



photographs show eight grain bins at Miller Seed (327 N. York Avenue) that have been in place since at 



least 1993.  Nutrition Services (501 N. Division Avenue) occupies a grain mill or elevator.  A former 



Farmer’s Co-operative grain elevator was present along the current east-west railroad tracks near W. 15th 



Street and N. Division Avenue.  This facility was investigated as part of the York PWS site in the 1990s.  



That investigation indicated possible presence of PCE and CCl4 associated with the site (Ecology and 



Environment, Inc. 1996).  The Mycogen Seed facility at U.S. Highway 81 (York bypass) and Recharge 



Road is upgradient of the southern portion of York.  A 1993 Google Earth aerial photograph shows 



20 grain bins at that location.  Numerous privately owned grain bins or silos are present at farmsteads 



along the western outskirts of York, upgradient of the CCl4-contaminated well at 509 E. Nobes Road. 



Various businesses including Tracy Sheet Metal (or Tracy Metal Products) and a trucking company have 



been at the northeast corner of S. Kingsley Avenue and W. Nobes Road, at two addresses:  



823 S. Kingsley Avenue and 506 W. Nobes Road.  Mr. Tracy indicated that his father had built the 



facility in the 1960s.  Mr. Tracy stated that the facility had not been used for grain storage, and he was not 



aware of any grain storage in the area.   



Other facilities of potential interest include the York Foundry and Engine Works, formerly at the 



southeast corner of N. Grant Avenue and E. 10th Street (redeveloped about 1981), and the Nebraska Gas 



and Electric Company manufactured gas plant at Division Avenue and W. 4th Street.  The City’s 



maintenance shop, various automotive facilities, and automotive salvage businesses are also on or near E. 



Nobes Road and N. Lincoln Avenue along the southern edge of York, near their junctions with 



U.S. Highway 81. 
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Numerous other light industrial facilities, repair shops, power plants, and dumps or landfills are potential 



source areas.  



3.2.4 2011 EPA Integrated Site Assessments – Field Activities and Results 



START conducted private well sampling in the area generally downgradient of the former York PCE site 



in April 2011.  Private wells on S. Delaware Avenue were sampled for the Southeast Groundwater 



Contamination site in August 2011.  Phase 1 of the direct-push technology (DPT) investigations was 



conducted in August 2011, and phase 2 DPT sampling occurred in November 2011.  Three PWS wells 



and three USGS monitoring wells were also sampled for VOCs, and soil samples were collected at 



several potential source areas.  Sample locations are shown on Figure 10 in Appendix A. 



START subcontractor Plains Environmental Services (PES) of Salina, Kansas, performed DPT sampling 



and provided mobile laboratory analysis during both DPT investigation phases.  Analyses for only TCE, 



PCE, cis-1,2-DCE, CCl4, and CHCl3 were conducted by the PES mobile laboratory (Tetra Tech 2012a, b).  



3.2.4.1 Municipal Well Sampling 



Samples were collected from southern York PWS Wells 62-1, 76-1, and 77-4 after purging for 5 minutes.  



Municipal wells 76-1 and 77-4 are on the north side of E. Nobes Road near S. Iowa Avenue.  Well 62-1 is 



about 0.25 mile northwest (upgradient) of Well 76-1.  No VOCs were detected in the municipal well 



samples (Tetra Tech 2012b).   



3.2.4.2 Private Well Sampling 



In April 2012, seven private wells downgradient of the York PCE site were sampled, but no VOCs were 



identified.  These wells were in an area bounded by Roads 10, 12, O, and P.  A well at 1821 E. Nobes 



Road was found to contain 46 µg/L of PCE and 14 µg/L of TCE.  This well was sampled as part of the 



York PCE site but subsequently included in the Southeast York Groundwater site.   



In August and November 2012, two private wells west of S. Lincoln Avenue (the Tracy facility at 



823 S. Kingsley Avenue and a residence at 136 S. York Avenue) were sampled; however, no VOCs were 



detected.  Five additional residential wells on S. Delaware Avenue were sampled and found to contain 



PCE concentrations ranging from 6.1 to 21 µg/L, exceeding the 5 µg/L MCL.  TCE concentrations ranged 



from 0.89 to 8 µg/L; one TCE concentration (8.0 µg/L at 320 S. Delaware Avenue) exceeded the 5 µg/L 



MCL.  Table 7 summarizes the VOCs detected during the ISA (sample identification numbers begin with 



5349- and 5432-).    
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TABLE 7 



 



2011 VOLATILE ORGANIC COMPOUNDS IN PRIVATE WELL SAMPLES 



PCE SOUTHEAST CONTAMINATION SITE – YORK, NEBRASKA



 



Sample Location 
Sample 



Date 
Sample Number 



PCE TCE cis-1,2-DCE 



Concentrations in micrograms per 



liter 



Federal Maximum Contaminant Level 5 5 70 



EPA RSL Tap Water (HQ=1) 11 0.49 36 



SCDM Reference Dose Screening Level 90 7 30 



SCDM Cancer Risk Screening Level 32 1 NE 



1821 E. Nobes Road 4/26/11 5349-1 46 4.9 0.5 U 



130 S. Delaware Ave. 8/9/11 5432-4 11 1.5 0.57 J 



224 S. Delaware Ave. 8/9/11 5432-3 8.2 0.89 0.5 UJ 



301 S. Delaware Ave. 8/10/11 5432-9 12 3.8 2.3 J 



320 S. Delaware Ave. 8/9/11 5432-2 21 8.0 12 J 



412 S. Delaware Ave. 8/9/11 5432-1 6.1 2.0 2.7 J 



Notes: 



Bold font indicates the concentration exceeds a benchmark value. 



Shading indicates the concentration exceeds the federal Maximum Contaminant Level. 



DCE Dichloroethene 



EPA U.S. Environmental Protection Agency 



HQ Hazard quotient 



J Estimated quantity 



NE Not established 



PCE Tetrachloroethene 



RSL Regional Screening Level (EPA 2014b) 



SCDM Superfund Chemical Data Matrix (EPA 2014a) 



TCE Trichloroethene 



U Analyte not detected at or above the reporting limit provided in table 



UJ Analyte not detected at or above the estimated reporting limit provided in table 



 



3.2.4.3 Temporary Well Sampling 



PES advanced 28 temporary wells (TW) to depths between 50 and 112 feet during the two sampling 



events in August and November 2011.  Table 8 summarizes the temporary well locations and other 



information regarding samples collected or where sample collection was attempted.  In the downtown 



area, the uppermost groundwater occurred at about 31 feet bgs.   
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TABLE 8 



 



2011 TEMPORARY WELL SAMPLE SUMMARY 



PCE SOUTHEAST CONTAMINATION SITE – YORK, NEBRASKA 



 



Well 



Number 
Temporary Well Location 



Sample 



Date 



Sample 



Time 



Sample 



Interval 



(ft bgs) 



EPA 



Sample 



Number 



TW-1 
East easement of S. Iowa Ave., about 200 feet north 



of E. Nobes Rd. 
8/8/11 



NA 82-112 NA – Dry 



13:03 73-77 5432-105 



13:13 63-67 5432-106 



13:23 53-57 NS 



13:31 43-47 NS 



13:48 33-37 NS 



TW-2 
West easement of S. York Ave., about 170 feet north 



of W. Nobes Rd. 
8/8/11 



NA 83-92 NA – Dry 



16:05 78-82 NS 



16:15 68-72 5432-107 



16:25 58-62 5432-108 



16:37 43-47 NS 



16:46 33-37 NS 



TW-3 
Southeast corner easement at N. York Ave. and 



W. 3rd St. 
8/9/11 



09:45 78-82 NS 



09:58 68-72 NS 



10:12 58-62 NS 



10:38 43-47 5432-109 



10:47 28-32 NS 



TW-4 
Northwest corner easement at N. Platte Ave. and 



W. 3rd St. 
8/9/11 



NA 88-92 NA – Dry 



12:36 83-87 NS 



12:48 68-72 NS 



13:45 53-57 NS 



13:53 38-42 5432-112 



TW-5 
North easement of E 3rd St., about 40 feet west of 



N. Nebraska Ave. 
8/9/11 



15:30 73-77 5432-110 



15:40 58-62 NS 



15:50 43-47 5432-111 



16:05 28-32 5432-104 



TW-6 
North easement of east-west alley between 



N. Lincoln and Grant Ave. and E. 4th and 5th St. 
8/9/11 



NA 77-87 NA – Dry 



18:00 73-77 5432-113 



18:10 58-62 5432-114 



18:17 43-47 5432-115 



NA 28-32 NA – Dry 



TW-7 
Background:  South easement of W. 8th St., about 



50 feet west of N. Poplar Ave. intersection. 
8/10/11 



NA 87-97 NA – Dry 



09:08 78-82 5432-116 



09:23 58-62 5432-117 



09:32 38-42 5432-118 



TW-8 
Southwest corner easement at W. 5th St. and 



N. York Ave. 
8/10/11 



11:33 73-77 NS 



11:43 58-62 NS 



11:55 43-47 5432-119 



TW-9 



Grassy area south of York Public Library, northwest 



of E. 5th St. and N. Burlington Ave. intersection 



(property was formerly a residence). 



8/10/11 



14:12 73-77 5432-120 



14:22 58-62 5432-121 



NA 43-47 NA – Dry 



14:45 38-42 5432-122 











TABLE 8 (Continued) 



 



2011 TEMPORARY WELL SAMPLE SUMMARY 



PCE SOUTHEAST CONTAMINATION SITE – YORK, NEBRASKA 
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Well 



Number 
Temporary Well Location 



Sample 



Date 



Sample 



Time 



Sample 



Interval 



(ft bgs) 



EPA 



Sample 



Number 



TW-10 
Northeast corner easement at intersection of 



S. Hutchins Ave. and E. Walnut St. 
8/10/11 



16:52 83-87 5432-123 



17:05 68-72 NS 



NA 43-52 NA – Dry 



TW-11 
West easement of S. York Ave., about 280 feet south 



of W. Walnut St. 
8/11/11 



08:43 73-77 5432-124 



09:00 58-62 NS 



09:15 43-47 5432-125 



09:25 28-32 NS 



TW-12 
Northeast corner easement at W. 6th St. and 



N. York Ave. 
8/11/11 



11:50 73-77 5432-126 



12:00 58-62 NS 



12:11 43-47 5432-127 



12:25 28-32 NS 



TW-13 
East easement of S. Nebraska Ave. at walking trail 



entrance to park, about 420 feet south of E. 1st St. 
8/11/11 



14:40 73-77 5432-128 



14:52 58-62 NS 



15:03 43-47 5432-129 



15:12 28-32 NS 



TW-14 
North easement of E. 14th St., about 75 feet east of 



intersection with N. Grant Ave. 
8/11/11 



NA 73-77 NA – Dry 



16:23 68-72 5432-130 



16:32 53-57 NS 



NA 43-47 NA – Dry 



TW-15 
South easement of W. 4th St., about 25 feet east of 



N. Division Ave. 
8/12/11 



NA 72-77 NA – Dry 



10:16 68-72 NS 



10:30 43-47 5432-131 



10:36 28-32 5432-132 



TW-16 
South easement of E. 6th St. (just south of sidewalk), 



midway between N. Lincoln and Grant Ave. 
8/12/11 



12:30 73-77 5432-133 



12:42 58-62 NS 



12:48 43-47 5432-134 



12:55 28-32 5232-135 



TW-17 
West easement of S. Kingsley Ave., about 480 feet 



north of W. Nobes Rd. 
11/14/11 



12:47 64-68 5581-201 



13:05 52-56 5581-202 



NA 43-47 NA – Dry 



TW-18 
City Fire Department lawn at northwest corner of 



E. 9th St. and N. Grant Ave. 
11/14/11 



14:15 46-50 5581-203 



14:25 30-34 5581-204 



TW-19 
City sidewalk just southeast of Deluxe Cleaners at 



609 N. Lincoln Ave. 
11/14/11 



15:25 46-50 5581-205 



15:37 31-35 5581-206 



TW-20 
City sidewalk just southeast of former dry cleaners at 



423 N. Lincoln Ave. 
11/14/11 



16:40 46-50 5581-207 



16:53 31-35 5581-208 



TW-21 
Alley west of New Sun Theatre at 427 N. Lincoln 



Ave., about 60 feet south of W. 5th St. 
11/15/11 



10:13 46-50 5581-209 



10:25 31-35 5581-210 



TW-22 
Southwest corner at alley behind 



609 N. Lincoln Ave. 
11/15/11 



12:15 46-50 5581-211 



12:28 31-35 5581-212 



TW-23 
Southwest corner of alley west of N. Lincoln Ave., 



south of W. 7th St. 
11/15/11 



14:25 46-50 NS 



14:37 31-35 5581-214 



TW-24 Southwest corner of W. 5th Street and N. Platte Ave. 11/15/11 
16:35 46-50 5581-213 



17:00 31-35 NS 
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Well 



Number 
Temporary Well Location 



Sample 



Date 



Sample 



Time 



Sample 



Interval 



(ft bgs) 



EPA 



Sample 



Number 



TW-25 
Southwest corner of parking area at ballfield on 



E. Nobes Rd. east of City maintenance shop 
11/16/11 



11:00 46-50 NS 



11:20 31-35 5581-216 



TW-26 
Southwest corner of City parking lot, on east side of 



N. Platte Ave., about 150 feet north of W. 6th St. 
11/16/11 



13:20 46-50 5581-215 



13:30 31-35 NS 



TW-27 
South easement of W. 5th St. just east of north-south 



alley between N. Platte and Lincoln Aves. 
11/16/11 



14:38 46-50 5581-218 



14:50 31-35 5581-217 



TW-28 
Sidewalk about 25 feet north of northwest corner of 



N. Lincoln Ave. at W. 6th St. 
11/16/11 



15:35 46-50 NS 



15:45 31-35 5581-220 



 



Notes: 



 



EPA U.S. Environmental Protection Agency 



ft bgs Feet below ground surface 



NA Not applicable (no groundwater recovered) 



NS Not submitted to EPA Region 7 Laboratory 



TW Temporary well



Groundwater samples from the temporary wells were collected by use of a Geoprobe® Screen Point 15 



sampling apparatus containing a 4-foot-long, stainless-steel screen.  At each location, the sampler was 



advanced to the maximum sampling depth and the screen was exposed to the aquifer.  A sample was then 



collected through disposable polyethylene tubing by use of a check valve placed at the bottom of the 



tubing.  The pipe string was then lifted (typically 10 or 15 feet), exposing the screen to progressively 



higher aquifer intervals until groundwater was no longer recovered.  About 1 gallon of water was purged 



from each interval prior to sampling.  At each sampled interval, about 20 milliliters (mL) of water was 



collected in an unpreserved 40-mL vial for analysis for VOCs in PES’s mobile laboratory by gas 



chromatograph (GC) analysis of headspace vapors after the sample had been heated for 30 minutes.  For 



each interval sampled, START also collected four 40-mL vials preserved with hydrochloric acid (HCl) 



for possible laboratory submittal for VOC analysis.  All groundwater samples were stored in coolers 



maintained at or below 4 degrees Celsius (ºC) pending selection and subsequent submittal to the EPA 



Region 7 laboratory.  At least one groundwater sample per well was selected for confirmation analysis by 



the EPA Region 7 laboratory. 



Table 9 summarizes analytical data for VOCs in groundwater samples from the 28 temporary wells.   
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TABLE 9 



 



2011 VOLATILE ORGANIC COMPOUNDS IN TEMPORARY WELL SAMPLES 



PCE SOUTHEAST CONTAMINATION SITE – YORK, NEBRASKA 



 



Well 



Identification 



Interval 



Depth 



(ft bgs) 



EPA Sample 



Identification 



Number 



Lab Acetone PCE TCE 
cis-1,2-



DCE 



trans-1,2-



DCE 
1,1-DCE 



Vinyl 



Chloride 
Benzene Toluene 



Ethyl-



benzene 



Total 



Xylenes 
MTBE Cumeneb 



Cyclo-



hexane 



Methyl-



cyclo-



hexane 



MEK CHCl3 



Maximum Contaminant Level NE 5 5 70 100 7 2 5 1,000 700 10,000 NE NE NE NE NE 80a 



SCDM Reference Dose Screening Concentration 11,000 90 7 30 300 700 40 60 1,000 1,000 3,000 NE 1,000 NE NE 900 100 



SCDM Cancer Risk Screening Concentration NE 32 1 NE NE NE 0.017 1.2 NE 6.1 NE 37 NE NE NE NE 2.1 



EPA RSL – Tap Water (HQ=1) 14,000 11 0.49 36 360 280 0.019 0.45 1,100 1.5 190 14 450 70 NE 5,600 0.22 



TW-1 



33-37 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



43-47 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



53-57 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



63-66 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



73-77 5432-105 
EPA 5 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1.2 J 1 UJ 2 UJ 1 UJ 1 UJ 1 UJ 1 UJ 5 UJ 1 UJ 



PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



TW-2 



33-37 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



43-47 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



58-62 5432-108 
EPA 5 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 2 UJ 1 UJ 1 UJ 1 UJ 1 UJ 5 UJ 1.6 J 



PES NA ND 4 ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



68-72 5432-107 
EPA 5 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 2 UJ 1 UJ 1 UJ 1 UJ 1 UJ 5 UJ 1 UJ 



PES NA ND 6 ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



78-82 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



TW-3 



28-32 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



43-47 5432-109 
EPA 5 UJ 1.8 J 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 5 UJ 1 UJ 



PES NA 2 ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



58-62 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



68-72 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



78-82 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



TW-4 



38-42 5432-112 
EPA 5 UJ 1 UJ 1.8 J 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 5 UJ 1 UJ 



PES NA ND 1 ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



53-57 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



68-72 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



83-87 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



TW-5 



28-32 5432-104 
EPA 6.8 J 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 5 UJ 1 UJ 



PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



43-47 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



58-62 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



73-77 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



TW-6 



43-47 5432-115 
EPA 5 UJ 270 J 53 J 87 J 1 UJ 1 UJ 3.1 J 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 5 UJ 1 UJ 



PES NA 90 J 30 J 9 NA NA NA ND NA NA NA NA NA NA NA NA ND 



58-62 5432-114 
EPA 5 UJ 2 J 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 5 UJ 1 UJ 



PES NA 1 ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



73-77 5432-113 
EPA 5 UJ 1.6 J 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 5 UJ 1 UJ 



PES NA 2 ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



TW-7 



38-42 5432-118 
EPA 5 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 5 UJ 1 UJ 



PES NA 1 ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



58-62 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



78-82 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 
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Well 



Identification 



Interval 



Depth 



(ft bgs) 



EPA Sample 



Identification 



Number 



Lab Acetone PCE TCE 
cis-1,2-



DCE 



trans-1,2-



DCE 
1,1-DCE 



Vinyl 



Chloride 
Benzene Toluene 



Ethyl-



benzene 



Total 



Xylenes 
MTBE Cumeneb 



Cyclo-



hexane 



Methyl-



cyclo-



hexane 



MEK CHCl3 



Maximum Contaminant Level NE 5 5 70 100 7 2 5 1,000 700 10,000 NE NE NE NE NE 80a 



SCDM Reference Dose Screening Concentration 11,000 90 7 30 300 700 40 60 1,000 1,000 3,000 NE 1,000 NE NE 900 100 



SCDM Cancer Risk Screening Concentration NE 32 1 NE NE NE 0.017 1.2 NE 6.1 NE 37 NE NE NE NE 2.1 



EPA RSL – Tap Water (HQ=1) 14,000 11 0.49 36 360 280 0.019 0.45 1,100 1.5 190 14 450 70 NE 5,600 0.22 



TW-8 



43-47 5432-119 
EPA 5 UJ 1.1 J 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 5 UJ 1 UJ 



PES NA 2 ND ND NA NA NA NA NA NA NA NA NA NA NA NA ND 



58-62 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



73-77 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



TW-9 



38-42 5432-122 
EPA 5 UJ 1.2 J 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 5 UJ 1 UJ 



PES NA 2 ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



58-62 5432-121 
EPA 6.5 J 1.6 J 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 5 UJ 1 UJ 



PES NA 2 ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



73-77 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



TW-10 
68-72 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



83-87 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



TW-11 



28-32 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



43-47 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



58-62 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



73-77 5432-124 
EPA 10 J 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 5 U 1 U 



PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



TW-12 



28-32 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



43-47 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



58-62 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



73-77 5432-126 
EPA 6 J 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 5 U 1 U 



PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



TW-13 



28-32 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



43-47 5432-129 
EPA 9.7 J 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 5 U 1 U 



PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



58-62 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



73-77 5432-128 
EPA 21 J 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 5 U 1 U 



PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



TW-14 
53-57 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



68-72 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



TW-15 



28-32 5432-132 
EPA 5 UJ 1 3.6 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 5 U 1 U 



PES NA ND 3 ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



43-47 5432-131 
EPA 5 UJ 2 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 5 U 1 U 



PES NA 2 ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



68-72 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



TW-16 



28-32 5432-135 
EPA 5 UJ 180 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 5 U 1 U 



PES NA 80 J ND 17 J NA NA NA ND NA NA NA NA NA NA NA NA ND 



43-47 5432-134 
EPA 5.5 J 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 5 U 1 U 



PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



58-62 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



73-77 5432-133 
EPA 5 UJ 1.1 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 5 U 1 U 



PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 
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Well 



Identification 



Interval 



Depth 



(ft bgs) 



EPA Sample 



Identification 



Number 



Lab Acetone PCE TCE 
cis-1,2-



DCE 



trans-1,2-



DCE 
1,1-DCE 



Vinyl 



Chloride 
Benzene Toluene 



Ethyl-



benzene 



Total 



Xylenes 
MTBE Cumeneb 



Cyclo-



hexane 



Methyl-



cyclo-



hexane 



MEK CHCl3 



Maximum Contaminant Level NE 5 5 70 100 7 2 5 1,000 700 10,000 NE NE NE NE NE 80a 



SCDM Reference Dose Screening Concentration 11,000 90 7 30 300 700 40 60 1,000 1,000 3,000 NE 1,000 NE NE 900 100 



SCDM Cancer Risk Screening Concentration NE 32 1 NE NE NE 0.017 1.2 NE 6.1 NE 37 NE NE NE NE 2.1 



EPA RSL – Tap Water (HQ=1) 14,000 11 0.49 36 360 280 0.019 0.45 1,100 1.5 190 14 450 70 NE 5,600 0.22 



TW-17 
52-56 5581-202 



EPA 5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1.5 



PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA 4 



64-68 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



TW-18 



30-34 5581-204 
EPA 100U 10 U 10 U 10 U 10 U 10 U 10 U 4,200 3,400 920 3,800 65 17 94 30 100 U 10 U 



PES NA ND ND ND NA NA NA 5,000 J NA NA NA NA NA NA NA NA ND 



46-50 5581-203 
EPA 5.1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 150 3.5 0.75 6.4 4.4 0.5 U 4.6 2 0.5 U 0.5 U 



PES NA ND ND ND NA NA NA 600 J NA NA NA NA NA NA NA NA ND 



TW-19 
31-35 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



46-50 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



TW-20 



31-35 5581-208 
EPA 5 U 280 50 130 1.1 0.5 U 3.8 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 



PES NA 100 J 65 200 J NA NA NA ND NA NA NA NA NA NA NA NA ND 



46-50 5581-207 
EPA 5 U 16 1 1.4 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 



PES NA 29 2 4 NA NA NA ND NA NA NA NA NA NA NA NA ND 



TW-21 



31-35 5581-210 
EPA 12 J 5.3 7 2,100 10 1.6 41 J 23 J 6.2 23 J 2.5 0.5 U 2.8 8.4 3 0.5 U 0.5 U 



PES NA 11 13 1,000 J NA NA NA 400 J NA NA NA NA NA NA NA NA 26 



46-50 5581-209 
EPA 5 U 2.1 0.5 U 8.1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 



PES NA 3 ND 8 NA NA NA ND NA NA NA NA NA NA NA NA ND 



TW-22 



31-35 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



46-50 5581-211 
EPA 5.6 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 



PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



TW-23 
31-35 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



46-50 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



TW-24 



31-35 NA PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



46-50 5581-213 
EPA 21 0.5 U 0.5 U 0.82 0.5 U 0.5 U 0.5 U 7.1 23 22 51 0.5 U 3.9 17 J 17 J 9.5 0.5 U 



PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



TW-25 
31-35 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



46-50 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



TW-26 
31-35 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



46-50 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



TW-27 



31-35 5581-217 
EPA 5 U 73 17 23 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 



PES NA 85 29 36 NA NA NA ND NA NA NA NA NA NA NA NA ND 



46-50 5581-218 
EPA 5 U 3.2 1.1 0.85 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 



PES NA 9 3 3 NA NA NA ND NA NA NA NA NA NA NA NA ND 



TW-28 
31-35 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 



46-50 NS PES NA ND ND ND NA NA NA ND NA NA NA NA NA NA NA NA ND 
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Notes: 



a  Total trihalomethanes  
b  Isopropylbenzene in analytical data report 



 
Bold value indicates a concentration that exceeds a benchmark value.   



Shaded value indicates a concentration that exceeds the EPA Maximum Contaminant Level. 



 
CHCl3 Chloroform MTBE Methyl tertiary butyl ether PES Plains Environmental Services (mobile laboratory) 



DCE Dichloroethene NA Not analyzed (analyte not targeted during mobile laboratory analysis) RSL Regional Screening Level (EPA 2014b) 



EPA U.S. Environmental Protection Agency ND Not detected SCDM Superfund Chemical Data Matrix (EPA 2014a) 
ft bgs Feet below ground surface NS Not submitted to EPA Region 7 laboratory TCE Trichloroethene 



HQ Hazard quotient NDEQ Nebraska Department of Environmental Quality TW Temporary well 



J Estimated value NE Not established U The analyte was not detected at or above the reporting limit provided in table 
MEK Methyl ethyl ketone (2-butanone) PCE Tetrachloroethene UJ The analyte was not detected at or above the reporting limit.  The reporting limit is estimated. 
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TW-1 was placed immediately northeast of 509 E. Nobes Road, where numerous VOCs had been 



detected in October 2010.  This temporary well was advanced to 112 feet bgs; however, no water was 



present at that depth.  The screen was lifted and checked for presence of water with removal of each 



5-foot rod.  When the screen was lifted to the 73- to 77-foot bgs interval, water flowed through the rod 



string to the surface under pressure (artesian conditions) for about 1 minute.  Samples were then collected 



every 10 feet up to 33 to 37 feet bgs.  Because no water had been encountered below 77 feet bgs, it is 



likely that the underlying clay aquitard had been partially penetrated at TW-1.  Well logs suggest that 



depth to the aquitard varies from about 80 to 120 feet bgs in southern York.  Groundwater samples were 



collected every 10 feet from 73-77 to 33-37 feet bgs for mobile laboratory analysis.  The only VOC 



detected in groundwater samples from TW-1 was an estimated 1.2 µg/L of toluene at 73-77 feet bgs in a 



sample submitted for analysis at the EPA Region 7 laboratory. 



TW-2 was in southwestern York, about 0.5 mile west of TW-1.  It was advanced to 92 feet bgs; however, 



no water was recovered below 82 feet bgs.  Samples were collected every 10 to 15 feet up to 33 feet bgs.  



PES reported low levels of TCE in two samples; however, no TCE was detected in corresponding EPA 



Region 7 laboratory confirmation samples. CHCl3 was reported in the confirmation sample at an 



estimated 1.6 µg/L.  Five other temporary well locations were deeper than 80 feet bgs; however, 



recoverable water typically was not encountered below about 77 feet bgs.  Consequently, at remaining 



locations, advancements typically did not proceed below 77 feet bgs.  Samples were generally collected 



every 15 feet, with adjustments by the field geologist based on depth intervals where contamination was 



identified, ground elevation, or depth to groundwater.  



The highest concentrations of VOCs detected in August 2011 were in the shallowest samples collected at 



TW-6 (43-47 feet bgs) and TW-16 (28-32 feet bgs).  TW-6 was approximately 250 feet south of the York 



County Courthouse, near the center of the block bounded by N. Lincoln Avenue, E. 5th Street, 



N. Grant Avenue, and E. 4th Street.  Estimated concentrations of PCE (270 µg/L), TCE (53 µg/L), 



cis-1,2-DCE (87 µg/L), and vinyl chloride (3.1 µg/L) exceeded their respective MCLs in the shallow 



(43-47 feet bgs) confirmation sample analyzed by the EPA Region 7 laboratory.  Deeper groundwater 



samples at TW-6 (58-62 and 73-77 feet bgs) contained about 1-2 µg/L of PCE.  TW-16 was just south of 



the sidewalk for E. 6th Street north, about 15 feet east of the sidewalk to the north Courthouse entrance.  



PCE was detected at 180 µg/L in a shallow (28-32 feet bgs) groundwater sample submitted for analysis at 



the EPA Region 7 laboratory.  No PCE degradation products were detected.  No VOCs (excluding 



acetone, a common laboratory contaminant) were detected in a deeper sample from 43-47 feet bgs; 



however, PCE was detected at 1.1 µg/L in a 73-77-foot sample. 
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The August 2011 sampling results supported the hypothesis of two significant source areas in the 



downtown area.  First, groundwater contaminated with PCE and associated degradation products 



appeared to be originating from an area generally northwest of TW-6—generally west or southwest of the 



Courthouse.  Based on the southeastward groundwater flow direction, this contamination was projected to 



the area near S. Delaware Avenue.  Second, PCE-contaminated groundwater (with no associated 



degradation products) appeared to be originating from a source area generally northwest of TW-16—



north or northwest of the Courthouse and extending to the area near Road N and E. Nobes Road.   



Based on knowledge of the contamination depth obtained from the August 2011 investigation, temporary 



wells were advanced to a maximum of 50 feet bgs in November 2011.  Most of the November 2011 



locations (TW-17 through TW-28) were upgradient or downgradient of potential source areas. 



The common laboratory contaminant acetone was the only VOC detected in samples collected at 



TW-5, -11, -12, -13, and -22 and submitted to the EPA Region 7 laboratory.  Acetone concentrations in 



these samples ranged from about 5.6 to 10 µg/L.  No VOCs were detected in samples collected at 



TW-10, -14, -19, -23, -25, -26, and -28 that were analyzed by PES.  Only petroleum-related VOCs were 



detected in groundwater samples collected at TW-18, about 400 feet southeast (downgradient) of the 



former H&H Cleaners and Shirt Launderers at 827 N. Lincoln Avenue.  



Groundwater results from the November 2011 sampling event are summarized in Section 3.2.5 relative to 



potential source areas investigated.  



3.2.4.4 Monitoring Well Sampling 



Groundwater samples were collected from USGS monitoring wells FP2-78, UWT3-34, and OFPN-88.  



The top of the PVC casing for well UWT3-34 was near ground surface, and the metal vault cover for the 



flush-mount well was missing.  A wax seal had been placed around the bolted well vault cover at 



OFPN-88.  The wells were hand-bailed by use of disposable Teflon® bailers (required by USGS) until 



three well casing volumes had been removed and the field parameters (temperature, pH, specific 



conductivity, and oxidation-reduction potential [ORP]) had stabilized.  Samples were collected for VOC 



analysis by PES and (at low detection limits) by the EPA Region 7 laboratory.   



Table 10 summarizes VOC results from samples collected at the three monitoring wells.   
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TABLE 10 



 



2011 VOLATILE ORGANIC COMPOUNDS IN MONITORING WELL SAMPLES 



PCE SOUTHEAST CONTAMINATION SITE – YORK, NEBRASKA 



 



Well 



Identification 



Interval 



Depth 



(ft bgs) 



EPA Sample 



Identification 



Number 



Lab CHCl3 PCE TCE cis-1,2-DCE trans-1,2DCE 



Maximum Contaminant Level 80a 5 5 70 100 



SCDM Reference Dose Screening Concentration 100 90 7 30 300 



SCDM Cancer Risk Screening Concentration 2.1 32 1 NE NE 



EPA RSL – Tap Water (HQ=1) 0.22 11 0.49 36 360 



FP2-78 73-78 5432-101 EPA 1.2 J 1 UJ 1 UJ 1 UJ 1 UJ 



UWT3-34 29.5-34.5 5432-102 
EPA 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 



PES ND ND ND ND NA 



OFPN-88 83-88 5432-103 
EPA 1 UJ 140 J 23 J 120 J 2.2 J 



PES ND 80 J 20 J 500 J NA 
 
Notes: 



 



Bold value indicates a concentration that exceeds a benchmark value.   
Shaded value indicates a concentration that exceeds the EPA Maximum Contaminant Level. 



 
a  Total trihalomethanes 



 



CHCl3 Chloroform NE Not established 



DCE Dichloroethene OFPN Off flow path – north (USGS well designation) 



EPA U.S. Environmental Protection Agency PCE Tetrachloroethene 



ft bgs Feet below ground surface PES Plains Environmental Services 



FP Flow path (USGS well designation) RSL Regional Screening Level (EPA 2014b) 
HQ Hazard quotient SCDM Superfund Chemical Data Matrix (EPA 2014a) 



J  Estimated value TCE Trichloroethene 
NA Not analyzed (analyte not targeted by PES) UJ The analyte was not detected at or above the reporting limit.  The reporting limit is estimated. 



ND Not detected USGS U.S. Geological Survey 



NDEQ Nebraska Department of Environmental Quality UWT Unconfined water table (USGS well designation) 
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No VOCs were detected in the groundwater sample from UWT3-34.  An estimated 1.2 µg/L of CHCl3 



was reported in the sample from FP2-78 analyzed by the EPA Region 7 laboratory.  CHCl3 was also 



detected in samples from temporary Geoprobe® wells TW-2 and TW-17, about 400-600 feet east and west 



of USGS monitoring well FP2-78, respectively.  PCE (estimated at 140 µg/L) and its degradation 



products TCE (estimated at 23 µg/L), cis-1,2-DCE (estimated at 120 µg/L), and trans-1,2-DCE 



(estimated at 2.2 µg/L) were detected by the EPA Region 7 laboratory in the groundwater sample from 



OFPN-88 at Foster Park Arboretum.  PES also identified PCE, TCE, and cis-1,2-DCE in the sample from 



OFPN-88. 



3.2.4.5 Soil Sampling 



Soil cores were collected by use of Geoprobe® 4-foot-long Macro-Core® samplers with disposable PVC 



liners.  At each interval selected for sampling, samples were collected via EPA Method 5035 for VOC 



analysis by the EPA Region 7 laboratory.  In addition, a 5-gram aliquot of soil was placed in an 



unpreserved 40-mL vial for analysis by PES.   



The PES and EPA Region 7 laboratory results are listed on Table 11, which also summarizes the soil 



boring numbers, locations, collection times, depths, and EPA identification numbers for the soil samples.  



Soil boring (SB) sampling locations are also illustrated on Figure 10 (see Appendix A).   



The 1- to 3-foot bgs sample from SB-4, collected immediately north of 107 E. 6th Street, was the only 



confirmation sample found to contain PCE when analyzed by the EPA Region 7 laboratory.  The PES 



heated-headspace field analysis had indicated the sample contained an estimated 600 micrograms per 



kilogram (µg/kg) of PCE; however, PCE was detected only at 56 µg/kg in the confirmation sample.  In 



2011, EPA’s RSL was 550 µg/kg for residential soils; however, the current RSL for residential soil is 



24,000 µg/kg.  Consequently, the concentration of PCE in this sample would be well below these current 



clean-up levels, although the data do confirm a release of PCE to soils at the 107 E. 6th Street property.  



PES field analysis also indicated that the 10- to 12-foot bgs sample from SB-4 contained 42 µg/kg of 



PCE; however, no VOCs were reported in the laboratory confirmation sample. 



No CVOCs were detected in the EPA Region 7 laboratory confirmation samples from the seven other soil 



borings.  The solvents acetone, methyl acetate, and 2-butanone (methyl ethyl ketone [MEK]) were 



reported in various laboratory confirmation samples, but at concentrations well below applicable health-



based benchmark levels.  MEK (estimated at 19 µg/kg) and toluene (12 µg/kg) were reported above 



background concentrations in the laboratory confirmation sample collected within 1 to 3 feet bgs at SB-4.  



Acetone and MEK are common laboratory contaminants.   
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TABLE 11 



 
2011 VOLATILE ORGANIC COMPOUNDS IN SOIL SAMPLES 



PCE SOUTHEAST CONTAMINATION SITE – YORK, NEBRASKA 



 



Boring 



Number 
Location Sample Date Sample Time 



Depth 



(ft bgs) 



EPA 



Number 
Lab 



Acetone PCE cis-1,2-DCE Methyl acetate MEK Toluene 



Concentrations in micrograms per kilogram 



2014 SCDM RfD 1.6E+7 4E+5 1E+5 NE 4E+7 6E+6 



2014 SCDM CR NE 3E+5 NE NE NE NE 



2014 EPA RSL –Residential Soils (HQ=1) 6.1E+7 2.4E+4 1.6E+5 7.8E+7 2.7E+7 4.9E+6 



2014 EPA RSL – Industrial Soils (HQ=1) 6.7E+8 1E+5 2.3E+6 1.2E+9 1.9E+8 4.7E+7 



SB-1 
Alley immediately west of 



423 N. Lincoln Ave. 
11/15/11 



08:10 1-3 5581-1 
EPA 12 U 5.9 U 5.9 U 5.9 U 12 U 5.9 U 



PES NA ND 10 NA NA NA 



08:20 10-12 5581-2 
EPA 62 J 6.4 U 6.4 U 6.4 U 13 U 6.4 U 



PES NA ND ND NA NA NA 



SB-2 
Alley west of property line between 



423 and 403 N. Lincoln Ave. 
11/15/11 



08:57 3-4 5581-3 
EPA 93 J 6.2 U 6.2 U 15 J 12 U 6.2 U 



PES NA ND ND NA NA NA 



09:12 10-12 5581-4 
EPA 62 J 6.6 U 6.6 U 6.6 U 13 U 6.6 U 



PES NA ND ND NA NA NA 



SB-3 
Alley at southwest corner of 



609 N. Lincoln Avenue 
11/15/11 



11:25 1-2 5581-5 
EPA 74 J 6.5 U 6.5 U 6.5 U 13 U 6.5 U 



PES NA ND ND NA NA NA 



11:35 6-7 5581-6 
EPA 230 J 8.9 U 8.9 U 8.9 U 18 U 8.9 U 



PES NA 27 27 NA NA NA 



11:45 10-12 5581-7 
EPA 39 J 6.5 U 6.5 U 6.5 U 13 U 6.5 U 



PES NA ND ND NA NA NA 



SB-4 
Immediately north of building at 



107 E. 6th St. 
11/15/11 



15:30 1-3 5581-8 
EPA 71 J 56 6.6 U 6.6 U 19 J 12 



PES NA 600 J ND NA NA NA 



15:40 10-12 5581-9 
EPA 20 6.4 U 6.4 U 6.4 U 13 U 6.4 U 



PES NA 42 ND NA NA NA 



SB-5 
823 S. Kingsley Ave. 



(northeast boring) 
11/16/11 08:10 7-8 5581-10 



EPA 130 J 6.1 U 6.1 U 9.1 J 18 J 6.1 U 



PES NA ND ND NA NA NA 



SB-6 
823 S. Kingsley Ave. 



(east central boring) 
11/16/11 08:42 1.5-2.5 5581-11 



EPA 150 J 5.6 U 5.6 U 16 19 J 5.6 U 



PES NA ND 13 NA NA NA 



SB-7 
823 S. Kingsley Ave. 



(southeast boring) 
11/16/11 09:15 2-4 5581-12 



EPA 120 J 5.8 U 5.8 U 5.8 U 36 J 5.8 U 



PES NA ND ND NA NA NA 



SB-8 
823 S. Kingsley Ave. 



(south central boring) 
11/16/11 



08:42 0.5-1.5 5581-13 
EPA 130 J 5.8 U 5.8 U 11 J 12 U 5.8 U 



PES NA ND ND NA NA NA 



10:10 10-12 5581-14 
EPA 54 J 6.2 U 6.2 U 6.2 U 12 U 6.2 U 



PES NA ND ND NA NA NA 



 



Notes:  



 



CR Cancer risk screening level from SCDM MEK Methyl ethyl ketone (2-butanone) PES Plains Environmental Services 



DCE Dichloroethene NA Not analyzed RfD Reference dose screening level from SCDM (EPA 2014a) 



EPA United States Environmental Protection Agency ND Not detected RSL Regional Screening Level (EPA 2014b) 



ft bgs Feet below ground surface NDEQ Nebraska Department of Environmental Quality SB Soil boring 



HQ Hazard quotient NE Not established SCDM Superfund Chemical Data Matrix (EPA 2014a) 



J  Estimated value PCE Tetrachloroethene U  Analyte not detected at or above reporting limit provided in table 
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Field screening indicated that the sample collected within 6-7 feet bgs at SB-3 (behind Deluxe 



Cleaners) contained 27 µg/kg of PCE.  No TCE was detected by field screening or in laboratory 



confirmation samples from SB-3 or SB-4.  The PCE degradation product cis-1,2-DCE was reported at 



concentrations of 10-27 µg/kg in three samples from SB-1, SB-3, and SB-6 analyzed by the mobile 



laboratory; however, this contaminant was not detected in any of the collocated laboratory 



confirmation samples.   



3.2.5 2011 EPA Integrated Site Assessments – Conclusions 



Conclusions from the ISAs are discussed relative to potential source areas or contaminants as follows:  



3.2.5.1 Background TCE and PCE Contamination 



Low concentrations of PCE or TCE (less than 5 µg/L) were occasionally detected in groundwater in 



the industrial area west of downtown, suggesting presence of minor source areas in this area that had 



been selected to represent background conditions for the PCE Southeast Contamination site. 



3.2.5.2 Grain-Fumigant-Related CVOCs 



No source area was identified for the CCl4 or other grain-fumigant-associated CVOCs impacting the 



private well at the auto detail shop at 509 E. Nobes Road.  No CVOCs (including PCE) were identified 



in groundwater samples collected from private or temporary wells within about 800 feet west, north, or 



southeast of this facility.  Access was not granted to resample the private well at 509 E. Nobes Road.  



The owner later indicated to EPA that the well is not used for drinking water. 



Low concentrations of CHCl3 (potential CCl4 degradation product) were detected in groundwater 



samples from FP2-78 and temporary wells TW-2 and TW-17 in southwestern York.  TW-17 was on 



the west easement of S. Kingsley Avenue, just upgradient of the Tracy facility.  CHCl3 was detected in 



the 52- to 56-foot bgs sample interval at 4 µg/L by PES, and at 1.5 µg/L by the EPA Region 7 



laboratory.  TW-2 was on the west easement of S. York Avenue, about 400 feet east of the Tracy 



facility.  CHCL3 was reported at an estimated 1.6 µg/L in the sample collected within 58 to 62 feet bgs 



at TW-2 that was analyzed at the EPA Region 7 laboratory. 



The York Wellhead Protection map indicated that groundwater flow along the Beaver Creek alluvial 



valley was generally eastward.  TW-25 was added to the planned DPT locations to evaluate 



groundwater quality west of the contaminated well at S. Iowa Avenue and E. Nobes Road, east of 



salvage yards and other automotive-related facilities near S. Lincoln Avenue and Nobes Road.  It was 











 



X9025.15.0075.000 48 



placed at the southwest corner of a parking area at the City park ballfield on E. Nobes Road, just east 



of the City’s maintenance shop.  No VOCs were identified in the TW-25 groundwater samples within 



31 to 35 or 46 to 50 feet bgs. 



3.2.5.3 Petroleum-Related Contamination 



Strong fuel odors were noted during sampling at TW-18, TW-21, and TW-24 in November 2011.  



High concentrations of fuel-related hydrocarbons were detected in groundwater samples collected at 



TW-18, at the northwest corner of E. 8th Street and N. Grant Avenue (downgradient of 827 N. Lincoln 



Avenue).  The 30- to 34-foot bgs sample collected at TW-18 contained benzene (4,200 µg/L), toluene 



(3,400 µg/L), and ethylbenzene (920 µg/L) concentrations exceeding their respective MCLs.   



Fuel-related hydrocarbons were also detected in groundwater samples collected at TW-24 (at the 



southwest corner of W. 5th Street and N. Platte Avenue) and at TW-21 (in the alley just northwest of 



423 N. Lincoln Avenue).  Benzene was detected at 7.1 µg/L in the 46- to 50-foot bgs sample collected 



at TW-24, and at an estimated 23 µg/L in the 31- to 35-foot bgs sample collected at TW-21—both 



exceeding the MCL of 5 µg/L.  The petroleum-related VOCs are assumed to originate from leaks 



associated with former gasoline stations at the intersection of W. 5th Street and N. Platte Avenue.  



Presence of petroleum hydrocarbons is likely enhancing dechlorination of PCE to its daughter products 



TCE and cis-1,2-DCE.  A trace of cis-1,2-DCE (0.82 µg/L) was the only CVOC detected in the sample 



collected at TW-24.  The sample collected at TW-21—about 200 feet downgradient (southeast) of 



TW-24—contained PCE and its common degradation products, including vinyl chloride.   



3.2.5.4 H&H Cleaners and Shirt Launderers – 827 N. Lincoln Avenue 



Access had been requested to conduct sampling at the former H&H Cleaners and Shirt Launderers at 



827 N. Lincoln Avenue and at a parking lot to the southeast; however, responses were not received 



from the property owners.  TW-18 was placed on a small grassy area south of the City Fire 



Department, about 400 feet downgradient of this former dry cleaners.  High concentrations of 



fuel-related compounds were detected; however, no CVOC concentrations exceeded the 10 µg/L 



detection limits.  



3.2.5.5 York Laundry and Dry Cleaners – 116 W. 7th Street 



TW-23 was downgradient of the former York Laundry and Dry Cleaners at 116 W. 7th Street.  No 



targeted VOCs were detected by PES or the EPA Region 7 laboratory in samples collected within 



31-35 and 46-50 feet bgs.   
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3.2.5.6 Deluxe Cleaners – 609 N. Lincoln Avenue 



Deluxe Cleaners is an active dry cleaners about 300 feet northwest of TW-16, where PCE was detected 



at 180 µg/L within 28-32 feet bgs in August 2011.   



In November 2011, groundwater samples were collected at TW-19 and TW-28, on the west sidewalk 



of N. Lincoln Avenue immediately southeast (downgradient) of Deluxe Cleaners.  No VOCs were 



detected by either PES or the EPA Region 7 laboratory in groundwater samples from either location.  



TW-22 and collocated soil boring SB-3 were placed at a low spot near the petroleum solvent AST, 



west of (behind) the cleaners (soil samples were also collected at this location).  No VOCs other than 



acetone—a common laboratory contaminant—were detected in the TW-22 groundwater samples.  No 



VOCs were detected in the soil samples from SB-3 submitted for confirmation analyses.  The PES 



mobile laboratory had reported PCE and cis-1,2-DCE at 27 µg/kg each in a sample collected at 



6-7 feet bgs. 



3.2.5.7 Foster/Valet Cleaners – 107 E. 6th Street  



The former Foster/Valet Cleaners had been at 107 E. 6th Street, about 100 feet northwest of TW-16, 



where PCE was detected at180 µg/L within 28-32 feet bgs in August 2011.  The private wells on 



Road N that have contained PCE, but no degradation products, are about 1.8 miles downgradient of 



TW-16. 



An unpaved parking area measuring about 20 by 20 feet is present behind the building; one soil boring 



(SB-4) was advanced near the building.  PCE was detected at 56 µg/kg in a soil sample from 1-3 feet 



bgs analyzed at the EPA Region 7 laboratory, confirming a release of PCE to soils at the property.  



PES field analysis had indicated a PCE concentration of 600 µg/kg in the sample.  PES also identified 



PCE at 42 µg/kg in a 10- to 12-foot bgs sample collected at SB-4; however, no VOCs were reported in 



a collocated laboratory confirmation sample.  No PCE degradation products were detected in the soil 



samples from SB-4 or in groundwater downgradient at TW-16.   



3.2.5.8 Blair/Olson Cleaners – 423 N. Lincoln Avenue 



Access was not granted by the property owner to collect samples at 423 N. Lincoln Avenue.  TW-6, 



about 250 feet east of this property, was sampled within 43-47 feet bgs and found to contain an 



estimated 270 µg/L of PCE.  TCE (estimated at 53 µg/L), cis-1,2-DCE (estimated at 87 µg/L), and 



vinyl chloride (estimated at 3.1 µg/L) were also detected.  The private wells on S. Delaware Avenue 



that have contained both PCE and TCE are about 0.8 mile downgradient of TW-6. 
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Soil borings SB-1 and -2 were placed in the alley west of the property, and in the area where Sanborn 



Fire Insurance Maps had indicated presence of solvent tanks.  No evidence of contamination was 



observed during sampling.  No CVOCs were detected in confirmation soil samples from these borings; 



however, cis-1,2-DCE had been reported by the PES mobile laboratory at 10 µg/kg in the 1- to 3-foot 



bgs sample collected at SB-1. 



Advancement at TW-20 was on the west sidewalk of N. Lincoln Avenue, immediately southeast 



(downgradient) of 423 N. Lincoln Avenue.  The 31- to 35-foot bgs groundwater sample collected at 



TW-20 contained PCE (280 µg/L) and the common PCE degradation products TCE (50 µg/L), 



cis-1,2-DCE (130 µg/L), trans-1,2-DCE (1.1 µg/L), and vinyl chloride (3.8 µg/L).  The PCE, TCE, 



cis-1,2-DCE, and vinyl chloride concentrations exceeded MCLs and other health-based benchmarks.  



The deeper (46- to 50-foot bgs) groundwater sample collected at TW-20 contained PCE (16 µg/L), 



TCE (1 µg/L), and cis-1,2-DCE (1.4 µg/L).  No petroleum-related compounds were detected in either 



of these samples.   



TW-21 was in the alley northwest of 423 N. Lincoln Avenue, slightly upgradient of an area where 



buried solvent tanks were depicted on a Sanborn Fire Insurance Map.  The sample collected within 



31 to 35 feet bgs contained PCE (5.3 µg/L), TCE (7 µg/L), cis-1,2-DCE (2,100 µg/L), and vinyl 



chloride (estimated at 41 µg/L) at concentrations exceeding MCLs.  Low concentrations of the PCE 



degradation products trans-1,2-DCE (10 µg/L) and 1,1-DCE (1.6 µg/L) were also detected.  This 



sample also contained a number of fuel-related compounds.  Of these, benzene (estimated at 23 µg/L) 



exceeded the MCL and other health-based benchmarks.  The 46- to 50-foot bgs groundwater sample 



collected at TW-21 did not contain any petroleum-related contaminants.  It contained 2.1 µg/L of PCE 



and 8.1 µg/L of cis-1,2-DCE—similar to the concentrations detected downgradient at TW-20.   



3.2.5.9 Econowash Laundromat and Norge Self Service Dry Cleaning – 508 N. Platte Avenue 



This property corresponds to the Hob-Nob Lounge at Chances R restaurant; Chances R encompasses 



the entire southwestern portion of the block, extending to alleys or sidewalks on all sides.  In 2011, it 



was not known that Norge Self Service Dry Cleaning had also operated at this property.  No areas of 



exposed soils are present; nor would soils likely have been exposed during operation of this facility.  



Consequently, no attempt was made to obtain access to the property for DPT sampling.  



Based on presence of PCE at TW-21, TW-27 was added to the planned DPT locations to investigate 



the possibility of groundwater contamination originating from the former Econowash Laundromat or 



nearby businesses (a printer had been present north of TW-27).  TW-27 was about 60 feet north of 
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TW-21 on the southern edge of W. 5th Street, just east of its intersection with an alley.  The 31- to 



35-foot bgs sample collected at TW-27 contained PCE (73 µg/L), TCE (17 µg/L), and cis-1,2-DCE 



(23 µg/L).  Low CVOC concentrations were also detected in the 46- to 50-foot bgs sample, wherein 



PCE was detected at 3.2 µg/L, TCE was detected at 1.1 µg/L, and cis-1,2-DCE was detected at 



0.85 µg/L.  No petroleum-related compounds were detected in either of the samples collected at 



TW-27 (Tetra Tech 2012b).   



TW-24 was placed at the southwest corner of W. 5th Street and N. Platte Avenue to provide a nearby 



background sampling location to compare contaminant concentrations there with those found in the 



alley behind 423 N. Lincoln Avenue.  In addition to petroleum-related compounds, the 46- to 50-foot 



bgs sample collected at TW-24 contained 9.5 µg/L of MEK (2-butanone) and 0.82 µg/L of 



cis-1,2-DCE.  TW-24 is about 640 feet east of TW-8, at which an estimated 1.1 µg/L of PCE was 



detected. 



3.2.6 2011-2012 EPA Removal Actions 



An RA at the York PCE site (START 3 contract, Task Order 231) was initiated in 2011; however, 



residences associated with the York PCE site and the Southeast York Groundwater site also were 



included.  The sites were subsequently combined as the PCE Southeast Contamination site. 



Whole-house carbon filtration systems were installed at three residences.  Table 12 summarizes the 



post-filtration sample results for the residences, which were sampled in September 2012.   



No VOCs were detected in the post-filtration samples collected at 1206 Road N or 2120 E. Nobes 



Road.  Post-filtration results at 1821 E. Nobes Road indicated concentrations of PCE and TCE 



exceeding MCLs.  PCE was detected at 37 µg/L, similar to the 2011 untreated water concentration of 



46 µg/L.  TCE concentration of 14 µg/L was almost three times the 2011 concentration of 4.9 µg/L.  



TCE degradation product cis-1,2- DCE (not previously detected) was reported at 0.66 µg/L.  The 



homeowner indicated that the filter had not been changed since installation of the whole-house 



filtration unit about 1 year earlier (Tetra Tech 2012c). 
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TABLE 12 



 



2012 VOLATILE ORGANIC COMPOUNDS IN PRIVATE WELL SAMPLES 



PCE SOUTHEAST CONTAMINATION SITE – YORK, NEBRASKA 



 



Sample Location 
Sample 



Date 
Sample Number 



PCE TCE cis-1,2-DCE 



Concentrations in micrograms per 



liter 



Federal Maximum Contaminant Level 5 5 70 



EPA RSL – Tap Water (HQ=1) 11 0.49 36 



SCDM Reference Dose Screening Level 90 7 30 



SCDM Cancer Risk Screening Level 32 1 NE 



1821 E. Nobes Road 9/4/12 5827-2 (Post-filtration)a 37 14 0.66 



2120 E. Nobes Road 9/4/12 5827-3 (Post-filtration) 0.5 U 0.5 U 0.5 U 



1206 Road N 9/4/12 5827-1 (Post-filtration) 0.5 U 0.5 U 0.5 U 



 



Notes: 



a  Homeowner reported that filter had not been changed for about 1 year. 



Bold font indicates the concentration exceeds a benchmark value. 



Shading indicates the concentration exceeds the federal Maximum Contaminant Level. 



DCE Dichloroethene 



EPA U.S. Environmental Protection Agency 



HQ Hazard quotient 



NE Not established 



PCE Tetrachloroethene 



RSL Regional Screening Level (EPA 2014b) 



SCDM Superfund Chemical Data Matrix (EPA 2014a) 



TCE Trichloroethene 



U Analyte not detected at or above the reporting limit provided in table 



3.2.7 NPL Listing 



In November 2012, under the START3 contract, Task Order 319, Tetra Tech START was tasked to 



prepare a hazard ranking system (HRS) document package proposing the PCE Southeast 



Contamination site for listing on the NPL.  The site was scored as a groundwater plume with no 



identified source resulting from multiple possible sources associated with past and present commercial 



and industrial operations near the intersection of North Lincoln Avenue and 5th Street in York, 



Nebraska.  The site was added to the NPL on May 12, 2014 (Federal Registry 2014).   



3.2.8 2014 Removal Action Sampling 



Tetra Tech START was tasked under START 4 Contract, Task Order 56 to conduct private well 



sampling at the PCE Southeast Contamination site.  Private well sampling activities accorded with the 



QAPP dated February 5, 2014.  Additional tasks accorded with a QAPP Addendum dated 



August 24, 2014. 
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3.2.8.1 Private Well Sampling 



EPA On-Scene Coordinator (OSC) Susan Fisher conducted residential well sampling activities on 



January 16, 2014, under ASR number 6321.  EPA and START sampled additional private wells in 



February 2014, under ASR number 6358.  The February 2014 sampling was concurrent with sampling 



for the PCE/TCE Northeast Contamination site.  For sampling purposes, the dividing line between the 



two adjoining sampling areas was established as E. 4th Street—the northernmost address associated 



with the PCE Southeast Contamination site.  



Between April and November 2014, additional private wells, including several irrigation wells, were 



sampled.  EPA also sampled PWS wells from the new municipal well field that were being pumped to 



waste in an attempt to eliminate a sulfur odor that had prevented placement of the wells in service.  



Table 13 summarizes 2014 analytical results from private and municipal water samples collected in 



southern York.  The wells are listed by type and are organized from generally northwest (upgradient) 



to southeast (downgradient) locations.  Appendix C summarizes the VOC concentrations detected in 



wells at the PCE Southeast Contamination site during all sampling events.  Appendix D summarizes 



nearby private well samples where VOCs have not been detected. 



TABLE 13 



 



2014 VOLATILE ORGANIC COMPOUNDS IN WELL SAMPLES 



PCE SOUTHEAST CONTAMINATION SITE – YORK, NEBRASKA 



 



Property Address 
Sample 



Type 



Sample 



Date 



Sample 



Number 



PCE TCE 
cis-



1,2-DCE 



Concentrations in 



micrograms per liter 



Federal MCL 5 5 70 



EPA RSL – Tap Water (HQ=1) 11 0.49 36 



SCDM Reference Dose Screening Concentration 90 7 30 



SCDM Cancer Risk Screening Concentration 32 1 NE 



Private Drinking Water Wells 



903 N. Maine Ave. Untreated 11/4/14 6586-201 0.5 U 0.5 U 0.5 U 



2200 E. 4th Street  



(well is shared by house and trailer) 



Post-WS 2/12/14 6358-17 0.96 0.5 U 0.5 U 



Post-RO 2/12/14 6358-18 0.5 U 0.5 U 0.5 U 



69 S. Grant Ave. Untreated 2/10/14 6358-5 0.5 U 0.5 U 0.5 U 



59 S. Grant Ave. Untreated 2/11/14 6358-14 0.5 U 0.5 U 0.5 U 



119 S. Iowa Ave.  



(well is shared with 518 E. 1st St.) 
Untreated 2/11/14 6358-12 0.62 0.5 U 0.5 U 



313 S. Iowa Ave. Untreated 2/11/14 6358-13 0.5 U 0.5 U 0.5 U 



130 S. Delaware Ave. Post-RO 1/16/14 6321-208 1 U 1 U 1 U 











TABLE 13 (Continued) 



 



2014 VOLATILE ORGANIC COMPOUNDS IN WELL SAMPLES 



PCE SOUTHEAST CONTAMINATION SITE – YORK, NEBRASKA 
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Property Address 
Sample 



Type 



Sample 



Date 



Sample 



Number 



PCE TCE 
cis-



1,2-DCE 



Concentrations in 



micrograms per liter 



Federal MCL 5 5 70 



EPA RSL – Tap Water (HQ=1) 11 0.49 36 



SCDM Reference Dose Screening Concentration 90 7 30 



SCDM Cancer Risk Screening Concentration 32 1 NE 



204 S. Delaware Ave. Untreated 1/16/14 6321-209 1 U 1 U 1 U 



205 S. Delaware Ave. 
Untreated 2/10/14 6358-3 14 0.79 0.5 U 



Post-RO 2/10/14 6358-4 0.5 U 0.5 U 0.5 U 



224 S. Delaware Ave. Untreated 1/16/14 6321-203 13 1 U 1 U 



301 S. Delaware Ave. Untreated 1/16/14 6321-202 9.8 1 U 1 U 



304 S. Delaware Ave. 
Untreated 2/10/14 6358-1 10 1.6 1.1 



Post-RO 2/10/14 6358-2 0.5 U 0.5 U 1.4 



320 S. Delaware Ave. Untreated 1/16/14 6321-207 14 2.3 3 



331 S. Delaware Ave. Untreated 10/8/14 6620-1 19 3.9 8.7 



412 S. Delaware Ave. Untreated 1/16/14 6321-205 35 8.1 20 



1206 Road N Post-WHF 2/11/14 6358-8 1.3 0.5 U 0.5 U 



1205 Road N Untreated 2/13/14 6358-20 18 0.5 U 0.5 U 



1203 Road N Untreated 2/11/14 6358-9 29 0.5 U 0.5 U 



1201 Road N 
Untreated 2/11/14 6358-10 44 0.5 U 0.5 U 



Post-RO 2/11/14 6358-11 0.5 U 0.5 U 0.5 U 



1120 Road N Untreated 2/12/14 6358-16 32 0.5 U 0.5 U 



1111 Road N Not sure 2/13/14 6358-19 0.5 U 0.5 U 0.5 U 



1210 Road O – Residence (G-110507) 



Screen: 87-97 ft bgs 
Untreated 1/16/14 6321-206 1 U 1 U 1 U 



940 E. Nobes Road 
Untreated 2/12/14 6358-15 1.1 0.5 U 0.5 U 



Untreated 11/4/14 6586-202 0.73 0.5 U 0.5 U 



1821 E. Nobes Road  



Post-WHF 1/16/14 6321-204 64 21 1 U 



Post-WHFa 4/30/14 6445-2 0.5 U 0.5 U 0.56 



Post-WHF 7/10/14 PW004 < 1 < 1 < 1 



2120 E. Nobes Road (G-152616) 



Screen: 84-104 ft bgs 
Post-WHF 2/11/14 6358-7 0.5 U 0.5 U 0.5 U 



1505 Road 12 Untreated 8/9/14 6548-1 22 0.84 0.5 U 



1605 Road 12 Untreated 4/30/14 6445-1 0.5 U 0.5 U 0.5 U 



1402 Road 11b Untreated 7/10/14 PW001 0.5 U 0.5 U 0.5 U 



1404 Road 11 Untreated 7/10/4 PW002 0.5 U 0.5 U 0.5 U 



1412 Road 11 Untreated 11/4/14 6586-203 0.5 U 0.5 U 0.5 U 











TABLE 13 (Continued) 
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Property Address 
Sample 



Type 



Sample 



Date 



Sample 



Number 



PCE TCE 
cis-



1,2-DCE 



Concentrations in 



micrograms per liter 



Federal MCL 5 5 70 



EPA RSL – Tap Water (HQ=1) 11 0.49 36 



SCDM Reference Dose Screening Concentration 90 7 30 



SCDM Cancer Risk Screening Concentration 32 1 NE 



York Public Water Supply Wells 



PWS Well 2009-2 (G-157274) 



Screens:  263-274; 305-347 ft bgs 
Untreated 8/20/14 6548-3 0.5 U 0.5 U 0.5 U 



PWS Well 2009-1 (G-157272) 



Screens:  269-279; 296-326 ft bgs 
Untreated 8/20/14 6548-4 0.5 U 0.5 U 0.5 U 



Private Non-Potable Water Wells 



Ronne Barn Well – Well is about 0.4 mile 



southwest of 1210 Road O) 
Untreated 7/14/14 PW071501 2.11 < 1 < 1 



Ronne Pivot Well (G-56221) Well is about 



900 feet west of 1210 Road O  



Depth:  305 ft bgs 
Untreated 7/15/14 PW071502 < 1 < 1 < 1 



Rathjen Pivot Well (G-034578) Well is about 



300 feet east of 1505 Road 12 



Perforations:  300-340 ft bgs 



Untreated 8/9/14 6548-2 0.84 0.5 U 0.5 U 



Hirshfeld Pivot Well (G-062867) Well is east 



of S. Blackburn Ave, about 0.4 mile south of 



E. Nobes Road   



Depth:  93 ft bgs 



Untreated 8/20/14 6548-5 0.5 U 0.5 U 0.5 U 



Stuehm Pivot Well (G-007040) Well is about 



0.3 mile southeast of 2120 E. Nobes Road. 



Screens:  40-60; 105-165; 215-255 ft bgs; 



Bentonite grout:  90-95; 195-200 ft bgs 



Untreated 8/20/14 6548-6 10 0.63 0.5 U 



Kaliff Pivot Well (G-048416)  Well is about 



1,000 feet northeast of 1205 Road N 



Depth:  353 ft bgs 



Untreated 8/20/14 6548-7 0.5 U 0.5 U 0.5 U 



Kaiser Yard Well – 714 E. 7th Street 



(G-110645)  Screen: 115-135 ft bgs 
Untreated 8/19/14 6549-3c 2.7 0.5 U 0.5 U 



Kaiser Excavating Shop Well – 435 W. 4th 



Street 
Untreated 8/19/14 6549-4c 0.52 0.5 U 0.5 U 



Notes: 



a  Sample collected after filter change. 



b  Carbon disulfide was detected at 2.25 micrograms per liter 



c  Sampled as part of the PCE/TCE Northeast Contamination site 



Bold font indicates the concentration exceeds a benchmark value. 



Shading indicates the concentration exceeds the Maximum Contaminant Level. 
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DCE Dichloroethene 



EPA U.S. Environmental Protection Agency 



FB Field blank 



ft bgs Feet below ground surface 



HQ Hazard quotient 



NE Not established 



MCL Maximum Contaminant Level 



PCE Tetrachloroethene 



RO Reverse osmosis 



RSL Regional Screening Level (EPA 2014b) 



SCDM Superfund Chemical Data Matrix (EPA 2014a) 



TCE Trichloroethene 



U The analyte was not detected at or above the reporting limit.   



WHF Whole-house filtration 



WS Water softener



 



 



As in 2010-2011, concentrations of PCE less than 1 µg/L at 2200 E. 4th Street and 119 S. Iowa Avenue 



appeared to define the northern and southern edges of the groundwater plume.  In 2014, PCE was 



detected at 1.1 µg/L at 940 E. Nobes Road, further defining the southern edge of the plume.  This 



homeowner indicated his well is about 50-60 feet deep.  A residence under construction just east of 



940 E. Nobes Road (1004 E. Nobes Road) was to be connected to City water.  



Samples were collected from private wells at 204 and 304 S. Delaware Avenue.  PCE (10 µg/L), TCE 



(1.6 µg/L), and cis-1,2-DCE (1.1 µg/L) were detected in the untreated sample from 304 S. Delaware 



Avenue.  Only cis-1,2-DCE (1.4 µg/L) was detected in the sample collected following treatment 



through the reverse osmosis (RO) system.  Details of the homeowner’s RO systems are unknown; 



however, RO systems frequently pre-treat the water through a particle filter and an activated carbon 



filter prior to passage of the water through the RO membrane.  No VOCs were detected at 204 S. 



Delaware Avenue; however, samples collected in 2011 from the neighboring residences at 130 S. 



Delaware Avenue (north) and 205 S. Delaware Avenue (east) had PCE concentrations of 11 µg/L and 



14 µg/L, respectively.  It is uncertain why no contamination was detected at this location; possibly, the 



well is deeper.   



Comparisons of VOC concentrations in 2010-2011 along S. Delaware Avenue to those in 2014 suggest 



that the highest concentrations have shifted south.  In 2010, the highest PCE (21 µg/L) and TCE 



(8 µg/L) concentrations were detected at 320 S. Delaware Avenue.  In 2014, these concentrations had 



decreased to 14 and 2.3 µg/L, respectively.  In contrast, at 412 S. Delaware Avenue (about 300 feet 



south), PCE had increased from 6.1 to 35 µg/L, and TCE had increased from 2 to 8.1 µg/L.   
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The post-filtration sample collected at 1821 E. Nobes Road in January 2014 contained higher levels of 



CVOCs than the original untreated water sample collected in 2011.  PCE was detected at 46 µg/L in 



2011 and at 64 µg/L in the January 2014 post-filtration sample.  TCE, originally detected at 4.9 µg/L, 



was detected at 21 µg/L in January 2014.  EPA indicated that the high CVOC concentrations were 



necessitating more frequent filter changes than anticipated.  The well was resampled by OSC Fisher in 



April 2014 after the homeowner had changed the filters.  Analytical results from that sample (6445-2) 



indicated 0.56 µg/L of cis-1,2-DCE, but no TCE or PCE.  The area immediately west of this residence 



is reportedly planned for residential development and an expansion of City water lines.  



In April 2014, a well was sampled at 1605 Road 12, about 1.25 miles east of PCE contamination at 



wells near Roads 12 and N.  No VOCs were detected in this well.  No VOC contamination has been 



identified in wells along a line extending southeast from about E. 12th Street (Road 13) and 



Washington Avenue to about the intersection of Roads 12 and O.  This area—about 0.5 mile wide—



separates the groundwater plume associated with the PCE/TCE Northeast Contamination site from that 



associated with the PCE Southeast Contamination site. 



In October 2014, a well at the residence at 331 S. Delaware Avenue, previously misidentified as 



supplied by City water, was sampled and found to contain 19 µg/L of PCE and 3.9 µg/L of TCE.   



In November 2014, samples were collected at the owners’ requests from private wells at 903 N. Maine 



Avenue and 1412 Road 11, about 0.3 mile north and south, respectively, of the identified groundwater 



contamination area.  No VOCs were detected in these well samples.  The well at 940 E. Nobes Road, 



which contained 1.1 µg/L of PCE in February 2011, was sampled and found to contain PCE at 



0.73 µg/L. 



As of December 2014, homes on S. Delaware Avenue and Road N with wells containing PCE 



concentrations exceeding the 5 µg/L MCL had been connected, or were scheduled to be connected, to 



existing or newly installed City water lines.  The home at 1821 E. Nobes Road also had been 



connected to City water; however, the homeowners at 2021 E. Nobes Road elected to keep using the 



whole-house filtration system previously installed by EPA.  



3.2.8.2 November 2014 Investigations at 423 N. Lincoln Avenue and 107 E. 6th Street 



In November 2014, EPA and START conducted additional investigations at 423 N. Lincoln Avenue 



and 107 E. 6th Street.  Ground penetrating radar (GPR) surveys at both properties occurred on 



November 2, 2014; membrane interface probe (MIP) electrical logging and DPT sampling activities 
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occurred on November 4, 2014.  Figure 11 in Appendix A shows the samples collected in 



November 2014. 



EPA OSC Fisher, Remedial Project Manager (RPM) Owens Hull, Lorenzo Sena (MIP operator), and 



James Regehr (air sampling) were on site with START Project Manager (PM) Jenna Mead and Cosmo 



Canacari (Geoprobe operator).  NDEQ PM Laurie Brunner was also on site on November 4, 2014.  



EPA personnel also installed sub-slab sampling ports for vapor intrusion (VI) sampling at several 



businesses in the area during this sampling event.  Mr. Sena later installed additional sub-slab ports, 



conducted VI sampling, and analyzed samples utilizing EPA Region 7’s mobile laboratory.  



GPR Surveys 



Tetra Tech subcontractor Construction Solutions, Inc. of Paola, Kansas, conducted GPR surveys at 



both locations on November 3, 2014.  Anomalies were noted, but no USTs were identified at either 



site.  GPR readings indicated that soils were disturbed at the western part of the approximately 60- by 



30-foot area west of 423 N. Lincoln Avenue where a dry cleaner had been present.  An anomaly was 



detected at the approximate location of the former basement/boiler room.  A possible air pocket 



appeared to be present at about 3 feet bgs.  The eastern portion of the survey area generally appeared 



undisturbed.   



The 20- by 20-foot area behind the building at 107 E. 6th Street is bounded by neighboring buildings to 



the east and west.  A wooden stairway at the western edge provides access to the second floor.  An 



opening to the basement (likely an old coal chute or heating oil fill port) is at the southwest corner of 



the back area beneath the stairway.  The GPR equipment was unable to access the area beneath the 



stairway around the opening to the basement; however, no evidence suggested presence of a UST in 



that area.  Only small anomalies around the building foundations were detected during the GPR 



survey. 



MIP and DPT Activities 



EPA and START performed down-hole logging at both sites using an MIP.  Five MIP borings were 



advanced by use of a Geoprobe® to equipment refusal (about 30 feet bgs) in the gravel area behind 



423 N. Lincoln Avenue, and three MIP borings were placed behind 107 E. 6th Street.  In addition to an 



instrument for measuring electrical conductivity (EC), EPA’s MIP equipment included a 



photoionization detector (PID), flame ionization detector (FID), and a halogen-specific detector 



(XSD).  Table 14 summarizes the MIP borings and DPT samples collected. 
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TABLE 14 



 



2014 MEMBRANE INTERFACE PROBE BORINGS AND SAMPLES 



PCE SOUTHEAST CONTAMINATION SITE – YORK, NEBRASKA 



 



Identification Location Total Depth Results 



Gravel Parking Area Behind 423 N. Lincoln Avenue 



MIP-1 Northeast corner by building 32 No CVOCs detected 



MIP-2 East-central area by building 25 No CVOCs detected 



MIP-3 Southeast corner by building 30.5 No CVOCs detected 



MIP-4 Northwest corner 27 
Small CVOC response at about 25 ft 



bgs 



MIP-5 Near southwest corner 32 



Strong non-CVOC response at 14 ft bgs 



(likely fuel-related).  Small CVOC 



response at about 27 ft bgs. 



Unpaved Area Behind 107 E. 6th Street 



MIP-6 
Near southeast corner between 



concrete pad and building 
35 



CVOC responses at about 1.75, 5.75, 7, 



and 11 ft bgs 



MIP-7 
Near southwest corner near 



stairway 
35 CVOC response at about 7 ft bgs 



MIP-8 North central area near alley 35.5 No CVOCs detected 



Soil and Groundwater Samples Collected at 107 E. 6th Street 



GP1 Between MIP-6 and MIP-7 
12 (soil) 



40 (water) 



Soil samples collected within 5-7 and 



9-11 ft bgs; a groundwater sample was 



collected within 36-40 ft bgs. 



 



Notes: 



 



CVOC Chlorinated volatile organic compound 



ft bgs Feet below ground surface 



GP Geoprobe® 



MIP Membrane interface probe 



PCE Tetrachloroethene 



Because of lack of CVOC response in shallow soils at 423 N. Lincoln Avenue (as evidenced from 



XSD readings), it was decided to eliminate additional borings planned for MIP screening, and soil and 



groundwater sampling at that property.  CVOCs detected by the MIP near 107 E. 6th Street appeared 



related to contaminated groundwater, indicating that the PCE source area likely was upgradient of this 



property.   



Soil samples were collected within 5-7 feet bgs and 9-11 feet bgs, the zones inducing the greatest 



CVOC responses from the MIP.  An attempt was made to collect a groundwater sample within 



30-34 feet bgs; however, no groundwater was recovered.  The groundwater sampler was removed, 



cleaned, and advanced to refusal at 40 feet bgs.  A groundwater sample was then collected within 



36-40 feet bgs. Following completion of sampling activities at each location, borings were filled with 



bentonite.   
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Table 15 is a list of the soil and groundwater samples collected and analytical results from those 



samples. 



TABLE 15 



 



2014 SOIL AND GROUNDWATER SAMPLE SUMMARY 



PCE SOUTHEAST CONTAMINATION SITE – YORK, NEBRASKA 



 



EPA Sample 



Number 
Sample Name 



Depth 



(ft bgs) 
Date Time Acetone Tetrachloroethene 



Soil Samples (Concentrations in micrograms per kilogram [µg/kg]) 



6586-2 GP-1 (5-7) 5-7 11/5/14 13:25 19 13 



6586-3 GP-1 (9-11) 9-11 11/5/14 13:40 6.9 6.7 



Groundwater Sample (Concentration in micrograms per liter [µg/L]) 



6586-102 GP-1 GW 36-40 11/5/14 15:10 11 J ND 



 



Notes: 



 



EPA U.S. Environmental Protection Agency  



ft bgs Feet below ground surface 



GP Geoprobe point 



GW Groundwater 



J Estimated concentration 



ND Not detected 



PCE Tetrachloroethene 



Historical Research 



On November 5, 2014, OSC Fisher and START PM Mead conducted research at the York County 



Historical Association at 2329 Nebraska Avenue.  Table 16 summarizes updated information on dry 



cleaners or other potential source areas based on reviews of available references.  Locations are listed 



by street addresses north to south. 



Research indicated that Norge Self-Service Dry Cleaning (Norge), as well as the previously identified 



Econowash Laundromat, had been at 508 N. Platte Avenue.   
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TABLE 16 



 



HISTORICAL DRY CLEANERS AND POTENTIAL SOURCE AREAS 



PCE SOUTHEAST CONTAMINATION SITE – YORK, NEBRASKA 



 



Address Business Name Years Referenced 



Dry Cleaners and Laundries 



1906 Lincoln Ave. Piper’s Laundromat 1967 



1906 Lincoln Ave. Klingsporn Laundromat 1975 



123 E. 10th St. Econowash 1984 



827 Lincoln Ave. H&H Cleaners 1984 



721 Grant Ave. York Cleaners and Laundry 1975 



721 Grant Ave. Globe Quality Cleaners 1975 



717 Lincoln Ave. Shockley Cleaners 1928 



619 Lincoln Ave.a Foster Dry Cleaners 1919, 1920 



610 Lincoln Ave.a Foster Dry Cleaners 1928, 1936 



609 N. Lincoln Ave. Deluxe Cleaners 1948-present 



116 W 7th St. York Steam Laundry 1928, 1933, 1946 



116 W 7th St. York Laundry and Dry Cleaning 1960. 1967, 1970 



114 W 6th St. Wilken Cleaning Works 1928 



114 W 6th St. Hesler Cleaning 1936 



107 E. 6th St. Foster Cleaners 1948 



107 E. 6th St. Valet Cleaners 1961 



508 Platte Ave. 
Econowash Laundromat; Norge Self 



Service Dry Cleaning 
1963, 1967, 1971, 1975, 1977, 1980 



508 Platte Ave. Eckarts 1975 



423 N. Lincoln Ave. “Clothes Cleaning” 1915 



423 N. Lincoln Ave. “Dry Cleaning” 1922 



423 N. Lincoln Ave. Olson Cleaners 1933, 1936 



423 N. Lincoln Ave. Blair (formerly Olson) Cleaners 1948 



Other Businesses of Interest 



415 Platte Ave. Goodban E.H. General Machine 1969, 1975 



306 Lincoln Ave. York Auto Machine 1975 



127 W. 5th St. Farmer’s Co-Op 1975 



127 W. 5th St. Farmer’s Co-Op Service Station 1977 



108-110 W. 5th St. York Republican Newspaper ~1928-1950s 



422 W. 4th St. C&L Machine 1984 



509 E. Nobes Rd. General Welding Service 1987 



Note: 



a  Foster Cleaners cleaning plant was in a building behind (west of) 207 College Avenue (owner’s residence).



Research into Foster Cleaners indicated that dry cleaning previously occurred at Foster’s cleaning 



plant behind (west of) 207 College Avenue; however, “finishing machines” were present at 107 E. 6th 



Street.  The Sanborn maps for 1933 and 1946 indicate “Sasol Cleaning” at a building on the west side 



of the alley west of this property.  The location corresponds to the parking area at the east entrance to 



Foster Park Arboretum, about 75 feet north of E. 2nd Street.  The original home at 207 College Avenue 



was replaced in the 1970s (205 College Avenue).  This building would have been about 150 feet south 



of USGS monitoring well OFPN-88. 
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Petroleum solvents such as raw white gasoline or Stoddard solvent were predominantly used in dry 



cleaning until the late 1950s (SCRD 2007).  PCE, which was first used as a dry cleaning solvent in the 



U.S. in 1934, became the predominant dry cleaning solvent in the U.S. in 1962.  Prior to 1948, when it 



was overtaken by PCE, CCl4 had been the main chlorinated solvent used in dry cleaning (SCRD 2007). 



A diagram and caption in the January 1, 1920, York Republican newspaper indicated that gasoline was 



used in the dry cleaning process at Foster Cleaners’ cleaning plant, and showed that new and used 



gasoline had been stored in USTs.   



Sub-Slab Sampling Results 



In November 2014, EPA personnel installed sub-slab sampling ports at various businesses in the 



downtown area (see Appendix A, Figure 11).  EPA personnel later collected and analyzed sub-slab 



vapor samples to evaluate potential VI into the buildings.  Table 17 summarizes EPA’s sub-slab results 



from the samples collected by EPA in November 2014.  Results have been organized by sample 



locations from north to south and east to west.   



PCE concentrations exceeded 10,000 micrograms per cubic meter (µg/m3) in sub-slab samples 



collected at the former York Laundry and Dry Cleaning at 110-116 W. 7th Street, the former 



Econowash and Norge location corresponding to 508 N. Platte Avenue (now the location of the 



Hob-Nob Lounge at Chances R restaurant at 124 W. 5th Street), and the former Foster/Valet Cleaners 



at 107 E. 6th Street.  The highest TCE concentration detected (248 µg/m3) was at the former 



Econowash/Norge facility.  
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TABLE 17 



 



2014 SUB-SLAB VAPOR RESULTS 



PCE SOUTHEAST CONTAMINATION SITE – YORK, NEBRASKA 



 



Sample Location Address 
Sample 



Type 



Sample 



Date 



Sample 



Time 



Analysis 



Date 



Analysis 



Time 



TCE 



(µg/m3) 



PCE 



(µg/m3) 



Vacant Part of Building North of Captain 



Red Beard’s Cafe 
116 W. 7th St. SS - Grab 11/19/2014 16:12 12/3/2014 10:12 U Over 10,000 



The Washing Well 110 W. 7th St. SS - Grab 11/19/2014 16:44 12/3/2014 10:28 54 Over 10,000 



Jazzercise York Center 106 W. 7th St. SS - Grab 11/19/2014 15:03 12/3/2014 10:44 8.6 1,292 



Jazzercise York Center (Lab Duplicate) 106 W. 7th St. SS - Grab 11/19/2014 15:03 12/3/2014 12:26 8 1,234 



Crossroads (C. Varner) – North 107 E. 6th St. SS - Grab 11/20/2014 10:14 12/3/2014 14:35 6 Over 10,000 



Crossroads (C. Varner) – South 107 E. 6th St. SS - Grab 11/20/2014 10:12 12/3/2014 14:19 U Over 3,500 



Thrivent Financial – North Port 121 E. 6th St. SS - Grab 11/20/2014 9:31 12/3/2014 13:47 U Over 2,500 



Thrivent Financial – South Port 121 E. 6th St. SS - Grab 11/20/2014 9:31 12/3/2014 14:03 U 1,082 



Fillman Law Offices 507 N. Lincoln Ave. SS - Grab 11/20/2014 9:44 12/3/2014 13:31 U 82 



Chances R – East Port 124 W. 5th St. SS - Grab 11/20/2014 8:55 12/3/2014 9:54 U 96 



Chances R – East Port (Lab Duplicate) 124 W. 5th St. SS - Grab 11/20/2014 8:55 12/3/2014 12:43 U 106 



Chances R – West Port 124 W. 5th St. SS - Grab 11/20/2014 9:05 12/3/2014 9:38 248 Over 10,000 



Sun Theatre 427 N. Lincoln Ave. SS - Grab 11/20/2014 9:16 12/3/2014 13:15 U 24 



Sun Theatre (Lab Duplicate) 427 N. Lincoln Ave. SS - Grab 11/20/2014 9:16 12/3/2014 14:51 U 23 



Nebraskaland Glass – West Port 414 N. Lincoln Ave. SS - Grab 11/20/2014 8:37 12/3/2014 12:09 U 16 



Nebraskaland Glass – East Port 414 N. Lincoln Ave. SS - Grab 11/20/2014 8:37 12/3/2014 11:53 U 4.5 



Wallingford Sign – West Port 406 N. Lincoln Ave. SS - Grab 11/20/2014 8:23 12/3/2014 11:37 U 26 



Wallingford Sign – East Port 406 N. Lincoln Ave. SS - Grab 11/20/2014 8:21 12/3/2014 11:20 U 20 



Culligan 207 E. 4th St. SS - Grab 11/20/2014 8:06 12/3/2014 12:59 4.3 Over 5,000 



 



Notes: 



 



µg/m3 Micrograms per cubic meter  



PCE Tetrachloroethene 



SS Sub-slab 



TCE Trichloroethene 



U Undetected 
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PCE was also detected at over 5,000 µg/m3 at 207 E. 4th Street (Culligan), downgradient of the highest 



concentrations of PCE, TCE, and degradation products, including vinyl chloride, that had been 



detected in groundwater during the ISAs.  It is uncertain whether the high PCE concentrations at the 



current Culligan facility are related to contamination of the groundwater or due to previous activities at 



or near the sample location. 



These data suggest presence of PCE source areas at the buildings formerly occupied by York Laundry 



and Dry Cleaning (110-116 W. 7th St.), Econowash/Norge (508 N. Platte Ave.), and Foster/Valet 



Cleaners (107 E. 6th St).  Presence of high PCE concentrations near a basement drain at 107 E. 6th St. 



suggests that this was a route for PCE contamination to soils and groundwater. 



2014 Indoor Air Sample Results 



In July 2014, EPA collected an indoor air sample at the residence at 320 S. Delaware Avenue.  PCE 



was reported at 0.81 µg/m3, which did not exceed EPA’s 11 µg/m3 RSL for residential air. 



An additional indoor air sample was collected on December 17, 2014, by EPA RPM Hull at Preschool 



Learning Academy of York (PLAY) at 225 W. 5th Street.  This Head Start preschool is about 300 feet 



southwest of the former Norge facility at 508 N. Platte Avenue.  PCE was detected at 0.88 µg/m3, 



similar to the indoor air concentration at 320 S. Delaware Avenue.  This result was also well below 



EPA’s 11 µg/m3 RSL for residential air. 
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 OBJECTIVES 



The purpose of this FSP is to set forth the requirement for conducting the RI and FS to enable selection 



of a remedy that will eliminate, reduce, or control risks to human health and the environment.  The 



FSP is designed to provide the framework, within the boundaries of the EPA Statement of Work 



(SOW), for conducting RI/FS activities at the site.  Goals of the project are to develop the minimum 



amount of data necessary to support selection of an approach for site remediation, and then to use the 



data to achieve a well-supported Record of Decision (ROD).  The period of performance for the entire 



work assignment, including previous tasks, is July 2, 2014, through June 30, 2017.  The first phase of 



field activities is scheduled for spring 2015. 
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 REMEDIAL INVESTIGATION SCOPE OF WORK 



The following sections generally describe activities proposed for the RI.  A detailed description of 



sampling activities will appear in a site-specific QAPP to be submitted by Tetra Tech, Inc., and 



approved by EPA prior to mobilization to the site.  Anticipation is that sampling activities will proceed 



in multiple phases; consequently, addenda to the original QAPP will be completed as requested by the 



EPA RPM.  Field activities will accord with current EPA Region 7 Standard Operating Procedures 



(SOP), where applicable, and with procedures and methods described in the following sections.  Field 



activities for the RI may occur jointly with those for the ongoing RA, as appropriate. 



The proposed scope of work is to define the nature and extent of site-related contaminants— 



specifically, PCE and TCE identified during previous investigations.  The resultant data must also 



allow for completion of a baseline risk assessment and comprehensive FS in accord with EPA 



guidance.   



5.1 SAMPLING OF PRIVATE AND MUNICIPAL WELLS 



Throughout the RI activities, selected private or municipal wells may be sampled to provide data for 



the RI.  Data from samples collected under the ongoing RA will be incorporated into the RI.   



An objective of this RI is to ensure that no other private wells currently used for drinking water are 



contaminated with site-related compounds at concentrations equal to or above health-based action 



levels.  Therefore, any wells within an area of concern that were not sampled during the RA, or wells 



that were sampled but have remained in use, may be sampled for the RI.   



Active private wells will be sampled by purging the water line for 5 minutes, and then filling three 



40-mL vials pre-preserved with HCl.  Samples will be stored at or below 4 °C pending submittal to the 



EPA Region 7 laboratory for drinking water VOC analysis.  If mobile laboratory analysis is available 



for any investigation phase, one or two unpreserved vials may be collected for on-site VOC analysis.  



Irrigation or other non-potable water wells may also be sampled to provide data regarding the extent of 



the groundwater plume.  These wells may be sampled for either drinking water VOC analysis as 



described above or VOCs at low detection limits.  For low detection limit VOC analysis, four 40-mL 



vials preserved with HCl will be collected.  Samples from actively pumping wells will typically be 



collected from the spigot nearest the wellhead.  Grab samples may be collected from inactive wells by 



use of a bailer or other sampling device, if other sampling methods are not feasible. 
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5.2 DIRECT-PUSH SOIL AND GROUNDWATER INVESTIGATION 



Tetra Tech will utilize a DPT rig to collect soil and groundwater samples in order to determine the 



nature and extent of groundwater contamination and to delineate contamination at source areas.  All 



boreholes will be filled with granular or chipped bentonite following sample collection.  Anticipation 



is that DPT work will proceed in phases.  Sampling locations will depend on previous sample results, 



property access, and space limitations.  The EPA Region 7 mobile laboratory or a subcontracted 



mobile laboratory may be used to conduct on-site VOC analysis, to provide rapid turnaround results, 



and to limit the numbers of samples to be submitted to the EPA Region 7 laboratory.  The EPA 



Region 7 mobile laboratory will be used during the initial phase of the investigation for analysis for 



VOCs in groundwater.   



Former dry cleaning facilities in the downtown York area are generally under investigation as source 



areas under the RA; however, delineation of contaminated soils at those facilities may be required 



under the RI for evaluation of remedial alternatives.  These former dry cleaners are currently occupied 



by unrelated businesses, and little information is available regarding locations of the dry cleaning 



equipment or disposal practices.  Based on lack of exposed soils at these facilities, disposal of waste 



solvents to sewers appears likely.  



Early phases of the RI are anticipated to evaluate other potential source areas in the industrial area 



generally southwest of downtown York, and to evaluate possible comingling of plumes in the 



unconfined aquifer near the source areas.  Later investigation phases will include groundwater 



sampling along transects to evaluate the downgradient extent of groundwater contamination, and 



sampling to evaluate migration of contaminants into the underlying confined aquifer.   



5.2.1 Groundwater Sampling 



Groundwater samples will be collected to better delineate vertical and horizontal extents of 



contamination within the unconfined aquifer, and to help substantiate potential sources and targets for 



this site.   



The VOCs of concern have densities greater than water; consequently, they may migrate downward 



within the aquifer as they move away from the source.  Groundwater recharge from precipitation may 



also drive the plume downward with increasing distance from the source.  Consequently, connections 



between the potential source locations and the contaminated municipal, private, or DPT temporary 



wells may not be evident at the top of the water table, but may exist at greater depths within the 
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unconfined aquifer.  Typically, groundwater samples will be collected from multiple depths at each 



location to delineate the vertical extent of contamination at the site.   



As discussed previously, contamination has likely migrated to the underlying confined aquifer through 



wells open to both aquifers.  Given concern regarding potential creation of conduits for contaminant 



migration to the lower aquifer, DPT sampling during the initial phase of the RI will be restricted to the 



unconfined aquifer.  Later DPT phases will include sampling groundwater from the confined aquifer.  



These deep borings would be pressure grouted as the DPT rods are removed to minimize potential for 



the borings to act as conduits for contaminant migration.  Sampling the lower confined zone may not 



be possible by use of DPT equipment.   



Direct-push groundwater samples will be collected in accordance with Region 7 EPA SOP 4230.07: 



Geoprobe Operations, and SOP 4231.2007: Groundwater Sample Collection.  Samples from 



temporary wells will be collected by use of a Geoprobe® Screen Point 15 sampling apparatus 



containing either disposable, 4-foot-long, PVC screens or a Geoprobe® reusable stainless steel screen.  



At each location, the sampler will be advanced to the maximum depth (e.g., 90 feet bgs); then the 



screen will be exposed to the aquifer.  After the screen is deployed at the bottom of the boring, about 



1 gallon of water will be purged, and a sample will be collected through disposable polyethylene 



tubing by use of a check valve placed at the bottom of the tubing.  The rod string will then be lifted to 



an overlying interval (typically 15-20 feet above the previous interval), and the screen and tubing will 



be purged with groundwater from the second interval prior to sampling.  Groundwater occurs at about 



31 feet bgs in the downtown York area; consequently, samples may be collected within four or five 



intervals per temporary well.   



At each sampling interval, a groundwater sample will be collected in an unpreserved 40-mL vial for 



on-site VOC analysis by a mobile laboratory.  In addition, four 40-mL vials preserved with HCl will 



be collected for possible submittal to the EPA Region 7 laboratory for confirmation analysis.  The 



groundwater sampler and rods will be decontaminated following sampling at each well, and new 



tubing will be used at each well location.  The DPT groundwater sampling is anticipated to proceed in 



phases, and QAPP addenda will be submitted to detail the numbers of samples for each phase.  



Samples will be selected for submittal to the EPA Region 7 laboratory based on results from mobile 



laboratory analyses and judgment of the project manager or field manager; however, submittal to the 



EPA Region 7 laboratory of at least one sample per DPT temporary well is anticipated.   
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5.2.2 Soil Sampling 



Soil samples will be collected as needed to identify areas of soil contamination contributing to the 



groundwater plume.  Typically, samples will be collected at multiple depths from each boring.  In 



general, soil sampling will target the interval from surface to about 12 feet bgs based on a site 



conceptual model of source areas derived from surface spills, or leaks from sewers, USTs, or 



associated piping.  At some locations, soil sampling may extend to the water table, previously 



encountered at about 31 feet bgs in the downtown York area.  Soil samples also may be collected from 



specific targeted depths based on contaminant identification from MIP boring logs or previous 



sampling results. 



Soil cores will be collected by use of Geoprobe 4- or 5-foot-long, Macro-Core samplers with 



disposable PVC liners.  Typically, a surface soil sample will be collected between ground surface and 



2 feet bgs for analysis for VOCs.  A 2-foot interval of the core below 2 feet bgs exhibiting the highest 



photoionization detector (PID) readings for VOCs, staining, or other indicators of possible 



contamination will also be selected for VOC analysis.  If no elevated PID reading or other evidence of 



contamination is detected, that additional sample will be collected at a depth judged appropriate by the 



field geologist.  Fine-grained soils (more likely to retain VOCs) near the base of the boring typically 



should be selected for sampling when no evidence of contamination is observed.  Borings may be 



advanced below 12 feet bgs or to groundwater if contamination is evident from field observations.   



DPT soil samples will be collected in accordance with EPA Region 7 SOP 4230.07:  Geoprobe 



Operations.  Samples for laboratory analysis will consist of two 5-gram aliquots placed in two 40-mL 



vials preserved with sodium bisulfate, and two unpreserved 40-mL vials packed with soil.  All soil 



samples will be stored in coolers maintained at or below a temperature of 4 oC pending submittal to the 



EPA Region 7 laboratory.  If needed for mobile laboratory analysis, 5-gram aliquots may be collected 



in unpreserved 40-mL vials for heated-headspace VOC analysis. 



5.2.3 Electrical Conductivity and Membrane Interface Probe Logging 



To define the subsurface lithology, Tetra Tech will use a DPT rig to advance electronic conductivity 



probes to bedrock or equipment refusal.  The resulting EC logs will be used to interpret zones of lower 



conductivity (coarse-grained sands and gravels) and higher conductivity (silt and clay), especially to 



identify presence of any continuous clay units that may retard downward migration of contaminants.  



In addition, DPT groundwater sampling intervals may be selected based on information obtained from 



EC logging.   
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Electrical conductivity logging via DPT is a modification of conventional borehole resistivity logging. 



The logging is conducted by use of a direct-sensing conductivity probe at the end of a DPT rod string.  



Using percussion and hydraulics, the DPT drives the conductivity probe into the ground.  As the probe 



is advanced into the subsurface, a shielded cable transmits data from the conductivity probe through 



the rod string to a field instrument at the surface.  The field instrument displays depth of the probe, soil 



conductivity, and probe speed simultaneously and in real time.  Generally, high soil conductivities 



indicate clays, moderate conductivities indicate silts, and low conductivities indicate sands. 



The conductivity probe will be advanced at an estimated four locations, generally along the trend of 



the contaminant plume.  Other EC logs may be obtained at potential source areas in conjunction with 



MIP logs to help identify source areas.  DPT EC logging is limited to depths that the equipment is able 



to penetrate, and will likely be limited to the unconfined aquifer.  



The MIP tool will be advanced through the subsurface soil to obtain a continuous log of chlorinated 



VOCs in soils.  The MIP is a screening tool with semi-quantitative capabilities acting as an interface 



between volatile contaminants at depth in the soil and gas phase detectors at the surface.  The MIP 



membrane is semi-permeable, and is composed of a thin film polymer impregnated into a stainless 



steel screen for support.  The membrane is placed in a heated block attached to the probe.  This block 



is heated to approximately 100-120 degrees Celsius (°C) as the probe is advanced into the soil.  



Heating the block accelerates membrane diffusion while at the same time minimizing membrane 



absorption.  Diffusion across the membrane is driven by the concentration gradient between the 



contaminated soil and the clean carrier gas behind the membrane.  A constant gas flow (typically 



nitrogen) sweeps behind the membrane and carries the contaminants to the gas phase detectors at the 



surface.  Sweep gas from the MIP membrane is directed to detectors that are part of the MIP 



instrument system at ground surface.  For this investigation, two or three detectors will be used:  a 



PID, an FID (optional), and a halogen-specific detector (XSD).  Detector response is recorded in 



micro-volts (µV) by the PID, FID, and XSD instruments, and the data are recorded in location-specific 



logs.  Along with detection of VOCs in the soil, the MIP tool head is also equipped with a dipole 



electrical conductivity array that measures changes of particle size in the subsurface.  The MIP probe 



will be advanced to the top of groundwater or to a maximum of about 40 feet bgs in the downtown 



York area.  
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5.3 MONITORING WELL INSTALLATION AND SAMPLING 



Based on analytical results from the DPT phase of activities, Tetra Tech START will subcontract and 



oversee installation of permanent monitoring wells to evaluate changes in contaminant concentrations, 



composition, and location of the groundwater contamination plume over time.  Locations of 



monitoring wells will be determined based on findings from earlier stages of the RI.  Monitoring wells 



will be installed by use of hollow-stem auger drilling, if possible.  If a different method (such as sonic 



or mud rotary drilling) is used, an addendum to the QAPP will be prepared describing the proposed 



method. 



Anticipation is that monitoring wells will be completed at various locations and depth intervals along 



the pathways between the source areas and drinking water supply wells.  Screened intervals will be 



determined based on the purpose of the well (monitoring contaminated or uncontaminated 



groundwater), as well as the stratigraphy. 



These wells will also be surveyed to provide groundwater elevation data.  All monitoring wells will be 



drilled, installed, and developed in accordance with Nebraska Title 178 – Water Well Standards, 



Chapter 12: Water Well Construction, Pump Installation, and Water Well Decommissioning Standards 



(NDHHS 2014); any other applicable federal, state, and local requirements; and specifications 



presented in the following sections.  Monitoring well construction details will be documented by 



START personnel on well construction logs. 



Existing monitoring wells such as those installed by USGS also may be sampled as part of the RI.  



Tetra Tech START also may seek permission to sample NDEQ leaking underground storage tank 



(LUST) trust fund monitoring wells if any are identified very near potential source areas.  



5.3.1 Monitoring Well Construction 



Monitoring wells will be installed in boreholes drilled to the appropriate depths by use of hollow-stem 



auger (HSA) techniques.  Auger flights will be standard Central Mining Equipment (CME) issue, with 



a nominal inside diameter (ID) of 4.25 inches, and outside diameter (OD) of 7 to 8 inches.  No water 



will be introduced during monitoring well construction unless the borehole conditions require 



stabilization.  If required, the water will be obtained from the City of York, Nebraska, municipal water 



system.   



Geologic conditions at the site (flowing sands) may require HSA drilling with a bottom knockout plug, 



typically made of untreated pine.  In flowing sands, addition of potable water into the augers may be 
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required to equalize the hydraulic head in the augers with that of the formation.  A disposable auger 



plug would be used only as a last resort.  



Well screens will typically be 10 feet in length, and will be constructed of factory-milled, 0.10-inch 



slot, 2-inch ID, schedule 40 PVC.  Each well screen will be capped and attached to a 2-inch ID, 



schedule 40 PVC riser section via a threaded, flush joint.  Additional sections of casing will be added 



to the well until the screen is lowered to the appropriate depth and the top of casing extends 



approximately 2.5 feet above grade for aboveground completions, or about 0.3 feet bgs for flush-



mount wells.  A protective surface casing or well vault will then be installed over the PVC riser and 



anchored into a concrete well pad.  No pipe joint compound or glue will be used in constructing the 



monitoring wells.  If depth of the well exceeds 50 feet, centralizers above the screened interval may be 



used to aid in well construction. 



The annular space between the well and the borehole wall will be backfilled with a clean, graded, size 



20 to 40 silica sand pack that will extend from the bottom of the borehole to a minimum of 1 foot 



above the top of the screened interval (a minimum of 2.5 times the casing diameter is required by 



Nebraska regulations).  The HSAs will be retrieved as the sand pack is emplaced. 



At least 5 feet of bentonite pellets or chips will be placed on top of the filter pack as a seal.  If the seal 



is within the unsaturated zone at the time of installation, the bentonite will be placed in 6-inch to 1-foot 



lifts, saturated with potable water, and allowed to hydrate.  Hydration time will conform to the 



manufacturer’s recommendations before further work on the well occurs.  If bentonite slurry is to be 



used to construct the well seal, about 1 foot of very fine sand may be placed above the filter pack to 



prevent migration of bentonite slurry into the well screen. 



The annular space from the top of the bentonite seal to within 1 foot of the frost line will be filled with 



a Nebraska-approved grout such as a cement and bentonite slurry containing high solids mixed to the 



manufacturer’s specifications (e.g., a cement/bentonite slurry consisting of 6.5 gallons of water and 



3-5 pounds of bentonite per 94 pounds of Portland cement).  The grout slurry will be placed by tremie 



or pumping, starting from the bottom of the annular area to be grouted to ensure proper placement. 



The annular space above the frost line will be filled with concrete.  A concrete pad will be installed as 



part of each well completion.  The pad will be a minimum 2.75 by 2.75 feet (extending a minimum of 



1 foot beyond the walls of the original borehole), a minimum of 4 inches thick (or accord with 



applicable NDHHS regulations), and sloped to promote drainage away from the well.  All wells will 



be equipped with watertight, locking caps.  At selected locations, steel guard posts or protective 











 



X9025.15.0075.000 73 



barriers may be installed around aboveground completions to prevent accidental damage to the wells 



by vehicles. 



After completion of well installation, the location and elevation of each well will be surveyed by a 



Nebraska licensed land surveyor.  Global positioning system (GPS) coordinates and elevations shall be 



established for the top of casing and land surface for each monitoring well.  Coordinates will also be 



referenced to the State Plane Coordinate System.  The horizontal control shall be to the closest 1 foot, 



and vertical control will be to the nearest 0.01 foot.  Elevations will be referenced to mean sea level 



(msl).  The horizontal datum will be North American Datum of 1983 (NAD83) State Plane in U.S. 



survey feet, and the vertical datum will be North American Vertical Datum of 1988 (NAVD88) in U.S. 



feet. 



5.3.2 Monitoring Well Development 



Before development activities begin, the static water level and total depth of the well will be measured 



by use of an electronic water level indicator.  Measurements will be made to a surveyed reference 



point on the top of the well casing (generally the north side of the top of the casing unless otherwise 



marked).  Measurements will be taken to the nearest 0.01 foot, and will be repeated at least twice to 



check reproducibility of the measurement data. 



Development will consist of alternate cycles of mechanical surging and pumping until little or no 



sediment enters the well, and will continue for a minimum of 2 hours.  Sediment that enters the well 



during this process will be removed.  At the end of that time, the well shall be continuously pumped by 



use of an electric submersible or pneumatic-drive, positive displacement bladder pump.  Temperature, 



pH, specific conductivity, and turbidity will be monitored during pumping (one reading per well 



volume).  Pumping shall continue until these parameters have stabilized (no greater than 10 percent 



change over three consecutive readings), and the water is clear and free of fines. 



5.3.3 Monitoring Well Sampling 



Selected monitoring wells (new or existing) will be sampled for VOC analysis according to EPA SOP 



3230.13, GC/MS Analysis of Low Level VOCs in an Aqueous Matrix.  If possible, passive diffusion 



bags (PDB) will be used to collect the samples.  Alternative sample collection methods include use of 



HydraSleeve no-purge samplers or low-flow sampling techniques.  Samples for VOC analysis will be 



collected into four 40-mL vials preserved with HCl to a pH <2. 
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Samples may also be analyzed for the following monitored natural attenuation (MNA) parameters:  



nitrate, sulfate, metals (total manganese and dissolved iron), and methane.  If MNA samples are 



collected, field readings for dissolved oxygen (DO) will be recorded.  Water samples for analysis for 



metals (manganese and dissolved iron) will be collected in 1-liter cubitainers (one per sample) and 



preserved with nitric acid (HNO3) to a pH <2.  Water samples for analysis for nitrate will be collected 



in 1-liter cubitainers (one per sample) and preserved with sulfuric acid (H2SO4) to a pH <2.  Water 



samples for analysis for sulfate will be collected in unpreserved 1-liter cubitainers (one per sample).  



Water samples for analysis for methane will be collected in two unpreserved 40-mL vials.  All water 



samples will be stored in coolers maintained at or below 4 °C pending submittal to the EPA Region 7 



laboratory.   



5.3.3.1 PDB Samplers 



Typical PDB samplers consist of a low-density polyethylene (LDPE) tube containing deionized water.  



The sampler is positioned at a pre-determined target depth via use of a hanger assembly.  Through the 



process of diffusion, formation water displaces the deionized water within the LDPE tube, and a 



representative sample can be obtained after equilibrium has occurred (generally 14 days) by retrieving 



the tube and transferring its contents directly into sample containers.  No well purging is required with 



this technology.  No specialized equipment is required other than the hanger assembly.  Provided flow 



is sustained through the well screen (horizontal flow consistently predominates over vertical flow), 



these sampling devices can be used to characterize water quality at discrete intervals within the well 



screen.  Anticipation is that any permanent monitoring wells installed during the RI will serve for 



long-term monitoring of chlorinated solvents, and use of PDB samplers will be appropriate for this 



purpose.   



PDB samplers reduce labor and material costs (pump, generator, etc.), and limit investigation-derived 



waste (IDW).  Consequently, this sampling method is preferred if it produces representative samples.  



A comprehensive reference for use of PDB samplers is the User’s Guide for Polyethylene-based 



Passive Diffusion Bag Samplers to Obtain Volatile Organic Compound Concentrations in Wells, 



Part 1: Deployment, Recovery, Data Interpretation, and Quality Control and Assurance (USGS 2001). 



One PDB sample will be collected from each well with a 10-foot screen.  If wells are installed with 



screen lengths greater than 10 feet, a PDB sample will be collected for each 10-foot length of screen. 
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5.3.3.2 HydraSleeve Samplers 



HydraSleeve™ zero-purge samplers may be used for sampling monitoring wells.  Various studies have 



indicated that analytical results obtained from zero-purge sampling are comparable to those acquired 



from low-flow sampling or after purging three well volumes.  Zero-purge sampling assumes horizontal 



flow through the well screen, which sustains constant equilibrium between the water in the well and 



the surrounding aquifer.  Under this condition, typically in sandy alluvial aquifers, presence of 



stagnant well water is less likely, thus eliminating need for purging prior to sampling.   



The HydraSleeve™ consists of a flexible polyethylene sample bag with a self-sealing, reed-type, 



flexible polyethylene check valve at the top of the sleeve.  A weight is attached to the bottom of the 



bag so it can be suspended within the interval to be sampled.  At wells with short water columns, a 



weight is attached to the top of the HydraSleeve™ so that the sampler collapses at the bottom of the 



well prior to deployment.  The sampler is then left for a period of time to allow any turbidity to settle 



and the well to re-equilibrate.  The duration over which the well is allowed to re-equilibrate ranges 



from 4 to 24 hours depending on the amount of groundwater present (water column) and the lithology 



screened.  The sample is then collected by pulling the sampler up through the interval to be sampled.  



At wells with limited water, the sampler can be pulled up about 6 to 12 inches and then lowered back 



to its initial position.  As the sampler is lifted, the self-sealing check valve opens, allowing water to 



enter the sampler.  This is repeated until the sample bag is filled.  As the sampler is brought to the 



surface, the check valve closes, preventing entry into the sampler of any stagnant water that may be 



present above the screened interval.  A rigid plastic straw is inserted into the sampler to transfer the 



groundwater sample to the appropriate containers.   



5.3.3.3 Low-Flow Purging Technique 



If larger volumes of water are required for analyses than can reasonably be obtained using PDB bags 



or HydraSleeve samplers, wells will be sampled by use of a low-flow or “micro-purge” technique.  



This sampling method involves placement of a pump intake at a specific depth of interest within the 



screened interval (generally toward the middle or top of the screen) and discharge at a flow rate of 



0.1 to 0.5 liter/minute.  If the formation is suitably transmissive to prevent significant drawdown 



(> 3 inches) at these pumping rates, this technique can be used as a means of reducing pre-sampling 



purge volumes.  Generally, no specialized equipment is required other than devices to monitor flow 



rates and field parameters of the well discharge.  The technique can be performed with peristaltic, 



bladder, or electrical submersible pumps.   
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Use of a QED SamplePro bladder pump and combined compressor/controller is anticipated, along with 



an electronic water level indicator and a Horiba water quality meter with a flow-through cell.  Water 



level will be determined prior to insertion of the pump into the well.  The pump then will be lowered to 



the sampling interval in the middle of the screened interval, and secured at that depth.  The static water 



level will be recorded again and will be periodically measured during purging.  If drawdown exceeds 



0.3 foot, the pumping rate will be reduced.  Pumping rates are typically set to about 100 to 150 mL per 



minute. 



As each well is purged, various field parameters will be monitored continuously via the water quality 



instrument equipped with a flow-through cell.  Temperature, conductivity, pH, ORP, DO, and turbidity 



of the purge discharge will be recorded on a field sheet or in the field logbook.  Readings will be 



recorded about every 5 minutes or half liter of purged water.  A sample will be collected when all field 



parameters have stabilized, indicating the purge discharge is representative of aquifer conditions.  A 



given parameter will be considered to have stabilized when values do not fluctuate more than 



10 percent among three consecutive readings.  The pump will be decontaminated with an Alconox and 



distilled water wash followed by a distilled water rinse after sampling at each location; disposable 



bladders and tubing will be replaced after use at each well.   



5.4 VAPOR INTRUSION SAMPLING 



VI sampling is proceeding under the RA, and will continue during the RI, to ensure protection of 



residents or workers in homes or businesses overlying the groundwater plume.  Sampling may require 



installation of sub-slab sampling probes at locations not sampled during the RA.  Laboratory data 



acquired from these samples will be compared to applicable or relevant and appropriate requirements 



(ARAR). 



5.4.1 Sub-slab Soil Gas Sampling 



Under the RA, numerous buildings in the downtown area have been sampled for sub-slab vapors, 



including buildings formerly used for dry cleaning operations or buildings overlying contaminated 



groundwater.  Continued sub-slab sampling may occur at these locations, if necessary.  VI sampling 



will be conducted at additional structures identified during the RI.  In general, VI sampling will occur 



at structures potentially overlying contaminated soils or groundwater, or in proximity to areas of 



contamination, or along preferential pathways such as utility conduits. 
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Sub-slab soil gas samples will be collected from beneath slabs of buildings that may be affected by VI.  



At each sub-slab sampling location, the concrete floor will be penetrated by use of a hammer drill with 



a 1-1/2-inch-diameter concrete bit to a depth of about 1-1/2 inch into the slab.  A 3/4-inch-diameter 



hole will then be drilled through the center of the larger inset, penetrating the slab.  An approximately 



4-inch-long, 0.25-inch-diameter stainless steel tube will be placed through the drill hole into the sub-



slab material.  A 0.25-inch National Pipe Thread (NPT)  fitting attached to the top of the probe with a 



removable plug will allow it to be sampled and then resealed.  Quick-setting hydraulic cement will be 



used to seal the sampling probe in the drill hole.  A cork surrounding the bottom portion of the probe 



will prevent grout from falling into the hole.  The sub-slab sampling port will be flush with the floor 



and left in place until completion of the project.   



After the sub-slab port is installed and the grout has hardened for at least 24 hours, a helium test will 



be conducted to verify that the port is properly sealed.  A plastic enclosure will be placed over the port 



and an attached Tedlar bag, a helium tank will be attached to a fitting on the enclosure by use of plastic 



tubing, and the tank will be opened to allow helium to flow into the enclosure.  Concurrently, sub-slab 



vapors will be purged from the sample line and sub-slab area, requiring operation of a sampling pump 



at a flow rate of 200 milliliters per minute (mL/min) until the Tedlar bag is full.  The Tedlar bag will 



then be connected to a helium detector.  If a helium reading greater than 5 percent (%) above 



background is observed, corrective measures will be taken to address leaks in the system.  If helium 



readings less than 5% above background cannot be achieved, the port must be abandoned and a new 



hole drilled.  At the end of the purge time, if no helium readings greater than 5% above background 



have been observed, the system will be considered free of leaks and ready for sampling.  The helium 



leak check results will be recorded in the field logbook.  Port installation and leak check procedures 



will accord with EPA Region 7 SOP 2318.07. 



To collect a sample, about 6 inches of disposable, 0.25-inch-diameter perfluoroalkoxy (PFA) tubing 



will be used to connect the top of the sub-slab probe to an evacuated Summa canister.  Before sample 



collection, the tubing will be connected to a small vacuum pump to purge ambient air from the tubing, 



probe, and immediate sub-slab area. 



Sub-slab vapor samples will be collected over 24-hour periods via flow regulators attached to the 



Summa canisters.  Pertinent data, including analyses to be performed, exact sample locations, canister 



numbers, and start/stop times and vacuum readings, will be recorded on field sheets for each sample.  



Sub-slab sampling will accord with procedures in EPA Region 7 SOPs 2318.07 and 2318.10. 
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Sub-slab vapor grab samples may also be collected and analyzed for VOCs on site in EPA Region 7’s 



mobile laboratory via SOP 2318.05.  Each of these samples will be collected by connecting a 1-liter 



Tedlar bag to the sampling port and drawing air into the bag by use of a vacuum pump.   



5.4.2 Air Sampling 



Indoor air samples will be collected at residences and businesses in the site area as needed.  Sample 



locations will be selected based on proximity to (1) source areas, (2) elevated VOCs in sub-slab 



vapors, or (3) potentially impacted populations.  Under the RA, indoor air samples generally have been 



collected within unoccupied basements for “worst case” scenarios.  Additional samples may be 



collected from these locations under the RI.  The indoor air samples will be collected within living 



areas (if identified) or active business spaces.  For the indoor air sampling, Summa® canisters will be 



fitted with passive flow regulating devices to enable collection of air samples for a continuous 24-hour 



period.  All Summa sampling will accord with EPA Region 7 SOP 4231.1704 (Environmental 



Response Team SOP #1704) – Summa Canister Sampling.  In addition to the indoor air samples, one 



sample will be collected at an outside (ambient air) location.  The ambient air sample will also be 



collected over a 24-hour period.  Pertinent data, including analyses to be performed, exact sample 



locations, canister numbers, and start/stop times and vacuum readings, will be recorded on field sheets 



for each sample.  All Summa samples will be analyzed for VOCs at the EPA Region 7 laboratory 



according to EPA Region 7 SOP 3230.04. 



Sorbent tubes may also be used to collect indoor air samples, if EPA so directs.  Typically, sorbent 



tubes are recommended for quarterly sampling after a baseline has been established from Summa 



sampling data.  These samples will be collected according to EPA Method TO-17 and analyzed for 



VOCs at the EPA Region 7 laboratory according to EPA Region 7 SOPs 3230.21 or 3230.22, as 



applicable.  SOP 3230.21 is for analysis for VOCs at higher concentrations.  For this procedure, a short 



sorbent tube is attached to the sub-slab port and a vacuum pump set to the required flow rate (e.g., 



33.3 to 8.3 mL/min); air is drawn into the tube for 2-8 hours for a total sample volume of 4 liters (L).  



The pump is then disconnected and the sorbent tube is capped and labeled.  SOP 3230.22 is used for 



locations where lower VOC concentrations are anticipated.  It specifies use of longer sorbent tubes, 



and samples are collected over 8-24 hours for a total sample volume of 12 L.  Sorbent tubes are 



recommended for quarterly vapor monitoring, and should be collocated with Summa canisters during 



the initial sampling event to enable comparison of analytical results.  Flow direction arrows are 



marked on the sorbent tubes.  The tubes should not be placed horizontally during sampling because the 



sorbent material could settle, allowing preferential flow to occur along the upper edge of the tubes.  
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(Note:  sorbent tubes are not recommended for sub-slab vapor sampling because of potential for 



inconsistent and unverified flow rates during the sampling period.)  



5.5 SURFACE WATER AND SEDIMENT SAMPLING 



The nearest perennial stream, Beaver Creek, is about 0.5 mile south of the suspected source areas in 



downtown York.  Beaver Creek flows through a park area west of S. Iowa Avenue about 150 feet west 



of 509 E. Nobes Road, where the private well (presumed to be shallow) contained 30 µg/L of PCE and 



6.9 µg/L of CCl4 in 2010.  USGS reported traces of PCE (estimated at 0.04 µg/L) and TCE (estimated 



at 0.02 µg/L) in monitoring well OFPS-38 (USGS 2008).  OFPS-38 is about 40 feet east of Beaver 



Creek and across S. Iowa Avenue from the contaminated private well.   



DPT groundwater sampling (see Section 5.2.1) may indicate potential for groundwater contamination 



to discharge to Beaver Creek.  For the purposes of this FSP, it is assumed that surface water and 



sediment samples (including background) will be collected along Beaver Creek.  Surface water and 



sediment samples will be collocated, and collected in accordance with EPA Region 7 SOPs 



4232.2013: Surface Water Sample Collection and 4230.08: Sediment Sample Collection.  Surface 



water samples will be collected in four 40-mL vials preserved with HCl.  Sediment samples will be 



collected and placed in 40-mL vials, following EPA Method 5035 guidelines for VOCs analysis.  Each 



sample will be properly labeled and documented in the logbook and on a chain of custody.  All 



samples will be stored at or below 4 °C pending delivery to the EPA Region 7 laboratory for analysis 



for VOCs.  



5.6 BASELINE RISK ASSESSMENT AND SITE CONCEPTUAL MODEL 



Tetra Tech will prepare a baseline risk assessment of the site based on RI data.  Objectives of this 



assessment are to characterize and, where appropriate, quantify current and potential human health and 



environmental risks that would prevail if no further remedial action is taken.  This section outlines the 



general procedures Tetra Tech, Inc. will follow to prepare the baseline risk assessment and a screening 



ecological risk assessment of the site.  This approach is consistent with the guidance, procedures, 



assumptions, methods, and formats specified in: 



 EPA.  1989.  Risk Assessment Guidance for Superfund (RAGS), Volume 1:  Human Health 



Evaluation Manual (Part A).”  Interim Final.  Office of Emergency and Remedial Response 



(OERR).  Washington, D.C.  EPA/540/1-89/002.  December. 
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 EPA.  1991.  RAGS, Volume I:  Human Health Evaluation Manual, Supplemental Guidance:  



Standard Default Exposure Factors.  Interim Final.  Office of Solid Waste and Emergency 



Response (OSWER) Directive 9285.6-03.  March 25. 



 EPA.  1992.  “Guidance for Data Usability in Risk Assessment (Part A) Final.”  OERR.  



Publication 9285.7-09A.  April. 



 EPA.  2001.  RAGS, Volume 1 – Human Health Evaluation Manual Part D, Standardized 



Planning, Reporting, and Review of Superfund Risk Assessments.  Final.  Office of Superfund 



Remediation and Technology Innovation.  Publication 9285.7-47.  December. 



 EPA.  2002a.  “Policy Considerations for the Application of Background Data in Risk 



Assessment and Remedy Selection, Role of Background in the CERCLA Cleanup Process.”  



OSWER.  OSWER 9285.6-07P.  April 26. 



 EPA.  2002b.  “Calculating Upper Confidence Limits for Exposure Point Concentrations at 



Hazardous Waste Sites.”  OSWER 9285.6-10.  December. 



 EPA.  2003.  “Human Health Toxicity Values in Superfund Risk Assessments.”  OSWER 



Directive 9285.7-53.  December. 



 EPA.  2004.  RAGS, Volume I:  Human Health Evaluation Manual (Part E, Supplemental 



Guidance for Dermal Risk Assessment).  Final.  OSWER.  EPA/540/R/99/005.  July. 



 EPA.  2005a.  “Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure 



to Carcinogens.”  Risk Assessment Forum.  EPA/630/R-03/003F.  March. 



 EPA.  2005b.  “Human Health Risk Assessment Protocol for Hazardous Waste Combustion 



Facilities.”  Final.  OSWER.  EPA530-R-05-006.  September.  On-line address:  



http://www.epa.gov/epawaste/hazard/tsd/td/combust/risk.htm#hhrad 



 EPA.  2009.  RAGS, Volume 1:  Human Health Evaluation Manual (Part F, Supplemental 



Guidance for Inhalation Risk Assessment).  Office of Superfund Remediation and Technology 



Innovation.  EPA-540-R-070-002.  January. 



 EPA.  2011b.  Exposure Factors Handbook.  2011 Edition.  Office of Research and 



Development (ORD).  EPA/600/R-090/052F.  September.  On-Line address:  



http://www.epa.gov/ncea/efh/pdfs/efh-complete.pdf 



 EPA.  2013.  “ProUCL Version 5.0.00 User Guide, Statistical Software for Environmental 



Applications for Data Sets With and Without Nondetect Observations.”  ORD Site 



Characterization and Monitoring Technical Support Center (SCDMTSC).  EPA/600/R-07/041.  



September.  On-line address:  http://www.epa.gov/osp/hstl/tsc/ProUCL_v5.0_user.pdf 



 EPA.  2014b.  “Regional Screening Level (RSL) Summary Table, November 2014.”  On-line 



address:  http://www.epa.gov/region9/superfund/prg/ 



 EPA.  2014f.  “User’s Guide for Regional Screening Levels (November 2014).”  On-line 



address:  http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/usersguide.htm 





http://www.epa.gov/epawaste/hazard/tsd/td/combust/risk.htm#hhrad


http://www.epa.gov/ncea/efh/pdfs/efh-complete.pdf


http://www.epa.gov/osp/hstl/tsc/ProUCL_v5.0_user.pdf


http://www.epa.gov/region9/superfund/prg/


http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/usersguide.htm
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 EPA.  1997.  Ecological Risk Assessment Guidance for Superfund: Process for Designing and 



Conducting Ecological Risk Assessments (ERAGS).  Interim Final.  OSWER.  EPA-540-R-97-



006.  OSWER 9285.7-25. 



 EPA.  1993.  Wildlife Exposure Factors Handbook.  ORD.  EPA/600/R-93/187.  Washington, 



D.C. 



 EPA.  1998b.  “Guidelines for Ecological Risk Assessment.”  OSWER.  EPA/630/R095-002F.  



April. 



 EPA.  1999.  “Screening Level Ecological Risk Assessment Protocol for Hazardous Waste 



Combustion Facilities.”  Peer Review Draft.  OSWER.  EPA530-D-99-001.  Washington, D.C. 



The baseline risk assessment will consist of a human health risk assessment component and an 



ecological risk assessment component.  For both components, the baseline risk assessment process is 



divided into six steps:  (1) data acquisition, (2) contamination identification, (3) exposure assessment, 



(4) toxicity assessment, (5) risk characterization, and (6) baseline risk assessment report preparation.  



Data acquisition and contamination identification are similar for both human health and ecological risk 



assessments, and will be discussed as common elements.  For exposure assessment, toxicity 



assessment, and risk characterization, the human health and ecological risk assessments take a slightly 



different approach.  The ecological risk assessment includes a screening protocol for these steps. 



5.6.1 Data Acquisition 



During the first step of the baseline risk assessment, Tetra Tech, Inc. will establish the risk assessment 



objectives and compile available site data.  Existing site data have been acquired by various entities, 



including EPA, NDEQ, NDHHS, and their respective contractors.  Additional data will be obtained 



during the course of the RI.  All available data that meet the quality assurance/quality control 



requirements for risk assessment data (EPA 1992) will be incorporated into the risk assessment 



database. 



5.6.2 Contaminant Identification 



The second step in the risk assessment process is to identify chemicals of potential concern (COPC) at 



the site.  Tetra Tech will review the available data and prepare a list of COPCs.  The data will be 



reviewed and appropriate statistical methods will be selected for analysis.  Given the chemicals known 



to be present at the site (primarily VOCs), a background comparison probably will not be warranted.  



Frequency of detection will be evaluated.  If a constituent has been detected inconsistently, its 



inclusion on the COPC list may not be justified.  Concentrations of the constituents identified at the 



site will be compared to known toxicity values.  If a constituent has a toxicity value orders of 
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magnitude higher than its detected concentration, its inclusion on the COPC list may not be justified.  



Based on this data analysis, a proposed list of COPCs will be submitted to EPA for review. 



5.6.3 Specific Human Health Risk Assessment Tasks 



The following sections describe the exposure assessment, toxicity assessment, and risk 



characterization as these pertain to the human health baseline risk assessment. 



Exposure Assessment 



The objective of the exposure assessment is to estimate the types and magnitudes of exposures to 



COPCs present or migrating from the site.  Three basic steps are involved in an exposure assessment:  



(1) characterizing the exposure setting, (2) identifying exposure pathways, and (3) quantifying 



exposure.  



First, Tetra Tech, Inc. will fully characterize the physical setting of the site to determine how site 



conditions may influence exposure parameters.  Tetra Tech, Inc. will review information on a variety 



of physical parameters.  The primary medium of concern for this site is groundwater.  Therefore, 



hydrogeologic information (such as flow direction, velocity, and depth to groundwater) will be 



reviewed to estimate current and future exposures.  In addition, influence of groundwater on local 



surface water bodies also will be characterized. 



Next, potentially exposed human and environmental populations will be identified and investigated.  



Tetra Tech, Inc. will review available surveys and maps of the general area and will contact the 



U.S. Bureau of the Census.  Tetra Tech, Inc. will identify current land use at and near the site as a 



residential, commercial, industrial, or mixed-use area.  Potential future uses of the site and surrounding 



areas will be investigated to determine changes in activity patterns that may be occurring as a result of 



changes in land use.  Subpopulations that may be at a higher risk (such as children, the elderly, and 



pregnant women) also will be identified. 



Exposure pathways—defined as a source of contamination, a route for the contamination, and a point 



where a population is exposed—will be identified and characterized.  As part of this process, a 



conceptual site model will be developed that graphically displays known and suspected sources of 



contamination, types of contaminants and affected media, known and potential routes of migration, 



and known or potential receptors.  To develop the conceptual site model, Tetra Tech, Inc. will 



(1) identify the contaminant source and receiving media, (2) evaluate the contaminant's fate and 
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transport in the release media, (3) identify exposure points and routes, and (4) determine if exposure 



pathways are complete. 



Contaminant sources and receiving media will be identified and characterized based on available site 



analytical data, including sample locations and depths, and known source information.  Literature 



regarding fate and transport of known site contaminants will be reviewed to determine processes 



affecting contaminant migration, identify current exposures, and predict future ones.  Such processes 



include hydrolysis, volatilization, photolysis, oxidation, sorption, bioaccumulation, and 



biodegradation.  Site-specific parameters also will play a role in the migration pattern and will be 



studied.  These parameters include soil type, characteristics of an aquifer, and surface water 



movement.  Based on this information, points of greatest exposure will be identified.  Exposure points 



are those places or areas where a population can be exposed to contaminants from the site.  A 



reasonable maximum exposure (RME)—the highest exposure reasonably expected to occur at a site—



will be identified based on EPA guidance.  RME parameters (such as frequency, duration, and time of 



exposure) will be identified for each exposure point.  Once the exposure points are identified, exposure 



routes will be identified.  These potential exposure routes include inhalation, ingestion, dermal contact, 



or, for environmental exposure only, direct contact.  Finally, each potential pathway will be evaluated 



to determine its completeness.  Each pathway must have a source of contamination, an exposure point, 



and an exposure route.  All complete pathways will be included in the risk assessment.  A list of 



complete pathways will be submitted to EPA for review prior to inclusion of these pathways in the 



baseline risk assessment. 



In the final step in the exposure assessment, exposure to the receiving populations will be quantified.  



Exposure concentrations will be determined and potential intakes will be calculated.  EPA guidance 



will be followed to identify RME concentrations and intakes.  Site-specific information will be used 



whenever possible, or if site-specific information is not available, EPA default values or EPA-



approved literature values will be used.  Site concentrations will be based on the 95 percent upper-



bound confidence interval about the mean of the data for the RME.  If the sample size is small, the 



data may be sufficiently variable that the calculated confidence interval is higher than the maximum 



concentration detected.  In such cases, the maximum value will be used for the exposure concentration 



value.  Direct monitoring results will be used whenever possible; however, if data are limited, models 



may be used to estimate exposure point concentrations.  EPA's Superfund Exposure Assessment 



Manual and Guidelines for Exposure Assessment are good sources for these models.  Other EPA 



guidance and the general literature also are possible references for models.  Model use is anticipated to 



estimate receptor-specific exposure via inhalation (indoor air), direct contact with groundwater, and 











 



X9025.15.0075.000 84 



inhalation during domestic use of groundwater.  Once exposure concentrations are estimated, RME 



intakes will be calculated based on estimated RME contact rates, frequencies of exposure, body 



weights, and averaging times.  



Toxicity Assessment 



The toxicity assessment identifies the toxicity factors that will be used to quantify potential adverse 



effects (including both carcinogenic and noncarcinogenic effects) on human health associated with 



potential exposure to site-specific COPCs.  COPC-specific toxicity factors will be identified from 



EPA’s RSL tables (EPA 2014b), which list toxicity values selected in accordance with EPA’s revised 



recommended toxicity value hierarchy (EPA 2003), summarized as follows: 



 Tier 1 – EPA’s Integrated Risk Information System (IRIS) (EPA 2015) 



 Tier 2 – EPA’s provisional peer-reviewed toxicity values (PPRTV) 



 Tier 3 – Other EPA and non-EPA sources of toxicity information, including, but not limited 



to, (1) California Environmental Protection Agency (Cal/EPA) toxicity values, (2) Agency for 



Toxic Substances and Disease Registry (ATSDR) minimal risk levels (MRL), and EPA’s 



Health Effects Assessment Summary Tables (HEAST). 



Chronic noncarcinogenic toxicity factors will be used for all receptors, with one exception.  



Subchronic toxicity factors will be used for construction workers because construction workers 



typically are expected to be exposed at a single site for a period of time less than 7 years (often 1 year 



or less).  



Risk Characterization 



A risk characterization summarizes and integrates the toxicity and exposure assessments into a 



quantitative and qualitative description of the risk from site releases.  For this step, Tetra Tech, Inc. 



will characterize the carcinogenic and noncarcinogenic human health risks at the site, as well as the 



ecological risks.  Six activities are involved in this process:  (1) organizing outputs of exposure and 



toxicity assessments, (2) quantifying risks and hazards for chemicals and pathways, (3) combining 



risks across pathways when appropriate, (4) assessing and presenting uncertainty, (5) considering site-



specific studies, and (6) summarizing results. 



First, Tetra Tech, Inc. will conduct a review of the exposure information collected, the toxicity values 



identified, and the assumptions used to see if these have been applied consistently throughout the 



baseline risk assessment.  The review will ensure that all exposure data needed for the risk 



characterization are available, and will identify exposure pathways likely to expose the same 
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individuals for the same time period.  The toxicity values will be reviewed to ensure that the values are 



appropriate for the exposure routes, and to ensure that all uncertainties associated with the values have 



been described. 



Next, both carcinogenic risks and noncarcinogenic hazards will be quantified.  A linear, low-dose 



equation will be used to calculate carcinogenic risks, where risk is a function of chronic daily intake 



and the slope factor for that substance.  For noncarcinogenic risks, a hazard quotient (HQ)—the 



exposure level divided by the appropriate reference dose (RfD)—will be calculated.  Then, the risks 



for all of the substances and pathways will be aggregated.  For carcinogenic risks, this aggregation will 



be conducted by summing the risks for each substance.  For noncarcinogenic risks, a hazard index (HI) 



will be calculated as the sum of the HQs.  If the HI exceeds 1, the HIs will be segregated by target 



organ for each substance. 



Once the risks have been calculated, Tetra Tech, Inc. will determine if it is reasonable to combine the 



risks across pathways.  The likelihood of one individual being consistently exposed to the RME via 



more than one pathway will be considered.  If pathways are identified where this is the case, the risks 



via those pathways will be summed separately as carcinogenic and noncarcinogenic risks. 



Tetra Tech, Inc. will review the limitations and uncertainties associated with each assumption used in 



the exposure assessments and toxicity assessments.  Tetra Tech, Inc. will also evaluate the limitations 



and uncertainties associated with selection of chemicals of concern.  All of this information will be 



used to describe the limitations and uncertainties associated with the risk characterization results. 



Finally, Tetra Tech, Inc. will summarize the results of the risk characterization, presenting conclusions 



concerning the kinds and magnitudes of risks and hazards identified and the major uncertainties 



associated with those risks.  Risks and hazards will be reported but will not be assigned programmatic 



significance. 



5.6.4 Ecological Risk Assessment Tasks 



Before beginning an ecological risk assessment, Tetra Tech, Inc. will consult with EPA to determine 



whether a screening or baseline risk assessment is appropriate for the data available for this site.  A 



screening risk assessment is anticipated for this site.   



To evaluate potential risks to ecological communities, Tetra Tech will follow the basic protocols 



outlined in EPA’s Ecological Risk Assessment Guidance for Superfund (ERAGS) (EPA 1997).  For 



ecological risk assessments, these steps are defined by three overall phases:  (1) problem formulation, 
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(2) analysis, and (3) risk characterization.  EPA defines these phases in an eight-step process.  The first 



two steps are a screening level assessment and the final six steps are a baseline ecological risk 



assessment.   



First, screening-level problems will be formulated and ecological effects will be evaluated.  These 



activities will be achieved by gaining a thorough understanding of the site ecological setting, 



chemicals or classes of chemicals present, fate and transport properties of those chemicals, 



contaminant ecotoxicity mechanisms for probable categories of receptors, potentially complete 



exposure pathways, and preliminary endpoints.  Next, exposures will be estimated using maximum 



concentrations for each contaminant of potential concern.  These exposures then will be compared to 



acceptable exposure concentrations or toxicity reference values (TRV) to estimate if there is a potential 



for an unacceptable risk.  The Nebraska water quality standards for protection of aquatic life are an 



example of acceptable exposure concentrations.  If a completed exposure pathway poses a potentially 



unacceptable risk, this information would be submitted to EPA to decide whether a baseline risk 



assessment of the site is appropriate. 



5.6.5 Report Preparation 



The final activity associated with a baseline risk assessment is report preparation.  Tetra Tech, Inc. will 



submit three deliverables as part of the baseline risk assessment:  a technical memorandum and 



conceptual site model, a draft risk assessment report, and a final risk assessment report.  The technical 



memorandum will describe the conceptual site model and outline the assumptions, exposure factors, 



and modeling to be used in the risk assessment.  The draft risk assessment report will be prepared 



following EPA approval of the technical memorandum.  Tetra Tech, Inc. will follow the suggested 



outline for a baseline risk assessment in RAGS Part D.  Tetra Tech, Inc. will consult with the EPA 



RPM regarding any major deviations from the basic outline.  The final risk assessment report will 



include revisions to address EPA comments on the draft report. 
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 INVESTIGATION-DERIVED WASTE 



Spent polyethylene tubing, disposable PVC liners or well screens, disposable personal protective 



equipment (PPE), and other IDW generated during the field activities will be discarded as municipal 



solid waste.   



Groundwater generated during purging of municipal, private, and monitoring wells will be discharged 



to the ground surface or to the City of York publicly-owned treatment works (POTW), upon approval 



from EPA and the POTW.  Use of PDB samplers, HydraSleeve samplers, and low-flow purge 



techniques will minimize the volume of groundwater IDW generated during this project.  



Soil cuttings generated from DPT soil borings advanced within highly contaminated source areas will 



be containerized in 55-gallon drums.  Those soils from source areas that appear uncontaminated or 



only lightly contaminated may be placed back in the borehole.  Soil from monitoring well drilling will 



be disposed as directed by EPA.  Soil IDW from downgradient locations (unlikely to contain 



contaminants) may be placed on the ground.  Soil IWD from potential source areas (more likely to 



contain contaminants) will be containerized in 55-gallon drums and staged at the site or other EPA-



approved staging area pending characterization and disposal.  IDW samples may be analyzed for 



VOCs or leachability of VOCs via the Toxicity Characteristic Leaching Procedure (TCLP) if 



concentrations of total VOCs could result in TCLP VOCs exceeding regulatory limits.  Generally, only 



soils from identified source areas are likely to require TCLP analysis.  Depending on analytical results, 



the soil may be disposed of as either special waste or characteristic hazardous waste.   



Soil cuttings classified as special waste will be disposed of at the nearest Resource Conservation and 



Recovery Act (RCRA) permitted Subtitle D municipal landfill that accepts such waste.  Currently, the 



nearest permitted facility is the Butler County Landfill, approximately 50 miles northeast of York.  



Prior to disposal, Tetra Tech START will complete an NDEQ “Special Waste Characterization 



Request” form (or landfill-specific forms that may supercede the NDEQ form) on behalf of EPA.  This 



form will be reviewed and approved by EPA prior to submittal to NDEQ.  In the unlikely event that 



IDW soils are classified as characteristic hazardous waste, Tetra Tech, Inc. will solicit competitive 



bids for proper disposal of this material.  
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 HEALTH AND SAFETY 



Prior to mobilizing, Tetra Tech, Inc. will prepare a site-specific Health and Safety Plan (HASP) that 



conforms to “Hazardous Waste Operations and Emergency Response” Title 29, Code of Federal 



Regulations, Section 1910.120 (b)(4).  In addition to the standard requirements of the HASP, Tetra 



Tech, Inc. will also:  conduct a daily safety meeting; provide safety orientations to all new employees 



and newly promoted supervisors assigned to this project; identify a site safety coordinator who will be 



the point-of-contact for health and safety matters; ensure that all persons on site have current 



Hazardous Waste Operations and Emergency Response (HAZWOPER) certifications, and are current 



in Tetra Tech’s medical monitoring program, as well as standard industrial first aid and 



cardiopulmonary resuscitation training; and provide one fire extinguisher (15-pound [lb] or 3A:40BC) 



per vehicle per work crew.  



Anticipation is that all personnel involved with field work will use Level D PPE.  If site-specific 



conditions mandate a change, as directed by the Tetra Tech, Inc. site manager, all personnel will be 



prepared to upgrade to modified Level D or Level C.  Field work will not be conducted in Levels A or 



B.  The following are the minimum requirements for each PPE level: 



Level Personal Protective Equipment 



D 
Hard hat; American National Standards Institute (ANSI)-approved safety glasses; steel 



toe and shank leather work boot; long pants; sleeved shirt 



D Modified 
Level D PPE and chemical protective (CP) Tyvek, polyethylene-coated Tyvek, or Saranex 



coveralls; CP gloves (nitrile, neoprene, or Viton); and CP overboots 



C 
Level D Modified PPE and full-face air-purifying respirator with combination high-



efficiency particulate and organic vapor cartridges 
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 REPORTING 



Upon completion of RI data acquisition activities, Tetra Tech START will prepare an RI report in 



accordance with Guidance for Conducting Remedial Investigations/Feasibility Studies Under 



CERCLA, OSWER Directive 9355.3-01, October 1988.  This report will include:  site background 



information, including a summary of historical data; a description of field investigation activities; a 



description of site characteristics, such as hydrogeology, climate, demographics, etc.; a description of 



the nature and extent of contamination, including a map illustrating approximate plume boundaries, 



and a description of contaminant sources; fate and transport characteristics of the appropriate COPCs; 



a baseline risk assessment (may be submitted under separate cover at request of EPA); and a summary 



of RI activities and conclusions.  Trip reports, analytical data, and other documentation may also be 



submitted during the course of the RI, as requested by EPA. 



Because RI sampling activities may be completed in phases, addenda to the QAPP may be prepared, as 



necessary, prior to subsequent phases of field work.   
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 CONFLICT OF INTEREST 



Tetra Tech has screened the work described in this plan for organizational and personal conflicts of 



interest.  Tetra Tech and its subcontractors will screen any future work for other clients to ensure that 



such work will not create an organizational or personal conflict of interest with the work described in 



this plan. 
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1.0 PROJECT MANAGEMENT AND SITE BACKGROUND 



1.1 DISTRIBUTION LIST 



Region 7 U.S. Environmental  Owens Hull, Project Manager 



 Protection Agency (EPA)  Diane Harris, Regional Quality Assurance Manager 



 



 Tetra Tech, Inc. (Tetra Tech)  Jenna Mead, Project Manager 



      Ted Faile, Program Manager  



1.2 PROJECT TASK, ORGANIZATION, AND SCOPE OF WORK 



Tetra Tech, Inc. (Tetra Tech) has been tasked by the EPA Region 7 Superfund Division under Superfund 



Technical Assessment and Response Team (START) Contract No. EP-S7-13-06, Task Order Number 



0075, to conduct a focused remedial investigation (RI) / feasibility study (FS) at the Tetrachloroethene 



(PCE) Southeast Contamination site (site) in York, Nebraska.  Jenna Mead of Tetra Tech will serve as the 



START Project Manager.  Owens Hull will be the EPA Remedial Project Manager (RPM) for this work.  



The RPM is responsible for ensuring the most current version of the QAPP is available and for 



determining any corrective actions in the field.  Diane Harris, EPA Region 7 Quality Assurance Manager 



(QAM), will be responsible for review and approval of this Quality Assurance Project Plan (QAPP) 



included in the RI/FS Sampling and Analysis Plan (SAP).  Kathy Homer, Tetra Tech START’s QAM, 



will also ensure that QA issues are adequately addressed, as needed. 



The objectives of the RI/FS are to identify the nature and extent of contamination at this site and to select 



a remedy that will eliminate, reduce, or control risks to human health and the environment.  The RI/FS 



will involve investigation of contaminated soil, groundwater, indoor air, and sub-slab soil gas vapors.  RI 



activities will proceed in phases, and as the RI progresses, sampling of surface water and sediment may 



be included.  Concentrations of contaminants of concern obtained during the RI will be compared to EPA 



Regional Screening Levels (RSL).  The goal is to develop the minimum amount of data necessary to (1) 



support selection of an approach to site remediation, and (2) develop a well-supported record of decision 



(ROD).  Investigation activities that are part of the ongoing removal action (RA) under START Task 



Order 056 will also be incorporated into the RI/FS.  In general, the RA covers actions more immediately 



necessary for protection of human health.  These include private and municipal well sampling, vapor 



intrusion sampling (indoor air and sub-slab vapor sampling), and soil or groundwater investigations at 



suspected source areas (particularly former dry cleaners) in downtown York.  To maximize project 



efficiency, RI and RA sampling activities may be combined, when appropriate. 
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The SAP includes the following components: 



 Volume 1 – Field Sampling Plan (FSP):  The FSP presents the site setting and summarizes 



findings from previous investigations.  It includes sampling process objectives and design, 



sampling procedures and method requirements, and handling and custody procedures anticipated 



for the RI.   



 Volume 2 – Quality Assurance Project Plan:  The QAPP includes elements related to quality 



control (QC), data quality objectives (DQO), inspection and maintenance requirements for 



instruments and equipment, data management procedures, assessment and oversight procedures, 



and data validation and usability. It also includes the sample numbers and locations proposed for 



the first phase of the RI.  QAPP addenda will be developed for future investigation phases based 



on information obtained from the initial phase of the investigation.   



Site figures are in Appendix A to the SAP, which serves as an appendix to both the FSP and the QAPP.  



Figures 1 through 11 are discussed in the FSP; however, this QAPP also includes references to selected 



figures.  Figure 12 in Appendix A shows proposed sample locations and relates exclusively to this QAPP. 



In addition to the SAP, Tetra Tech START will develop and implement a site-specific Health and Safety 



Plan (HASP), based on existing site information.  The HASP will be reviewed and signed by all field 



personnel prior to field work, indicating that they understand the plan and its requirements.  Copies of the 



plan will be available to all personnel throughout the duration of sampling activities.  Tetra Tech START 



will acquire, analyze, and validate data in accordance with EPA standard methods.  Tetra Tech START 



will document costs incurred during the RI, establish and maintain necessary work assignment files, and 



coordinate monthly reporting and invoices.  



Despite Tetra Tech START’s every effort to adhere to this QAPP, proposed activities may require 



alteration in the field due to site-specific conditions and/or unforeseen circumstances.  These deviations 



will be recorded in the site logbook.  The SAP will be available to the field team(s) at all times during 



sampling activities to serve as a key reference for the proposed activities described herein. 



1.3 PROBLEM DEFINITION, BACKGROUND, AND SITE DESCRIPTION 



The site was previously identified as two separate sites:  the PCE Southeast Contamination (formerly 



referred to as the York PCE site) and the Southeast York Groundwater site (the latter now designated as a 



subsite).  Volatile organic compounds (VOC) including PCE, trichloroethene (TCE), carbon tetrachloride 



(CCl4), and other chlorinated VOCs (CVOC) have been identified in private drinking water wells at 



concentrations exceeding 5 micrograms per liter (µg/L)—the EPA maximum contaminant level (MCL) 



for PCE, TCE, and CCL4.   
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Most of these private domestic wells are within about 0.5 mile north or south of E. Nobes Road (Road 12) 



within the area extending east from N. Lincoln Avenue to Road O.  Geographic coordinates of the site 



(intersection of Road 12 [E. Nobes Road] and Road N) are 40.857889 degrees north latitude and 



97.558943 degrees west longitude.  The site includes portions of Sections 4, 5, 6, 7, 8, and 9 of Township 



10 North, Range 2 West, as depicted on the 7.5-minute topographic quadrangle maps for York North 



(U.S. Geological Survey [USGS] 1980) and York South (USGS 1978) (see Appendix A, Figure 1).  



Further information regarding the site location appears in the FSP. 



The residences having private wells associated with the original York PCE site are near the intersection of 



E. Nobes Road and Road N, about 0.75 mile east of the York City limits.  No contaminants other than 



PCE have been detected in these wells.  Those residences with wells identified as part of the original 



Southeast York Groundwater site are about 0.4 to 1 mile to the west.  These wells contained PCE and its 



common degradation products TCE and cis-1,2-dichloroethene (DCE).  CCl4 was detected only in the 



private well at 509 E. Nobes Road, an auto detail shop.  The property owner has indicated that the well is 



not used for drinking and has not granted access to resample the well.   



Additional investigations have indicated that two groundwater plumes likely originated at former dry 



cleaning facilities near 5th or 6th Street and N. Lincoln Avenue in downtown York, near the York County 



Courthouse.  For convenience, the Courthouse is used as a reference point for the downtown source areas.  



The northern (PCE only) plume has been identified near Road 12 (E. Nobes Road) midway between 



Roads N and O, about 2.5 miles southeast of the Courthouse.  The southern plume (PCE and TCE) 



extends southeastward for at least 2 miles to a center pivot irrigation well 0.25 mile south of E. Nobes 



Road and west of Road N.  Investigation results have suggested that the two groundwater plumes likely 



commingled; consequently, the sites were combined as the PCE Southeast Contamination site.  CCl4 was 



not detected in any private well other than 509 E. Nobes Road that is associated with the PCE Southeast 



Contamination site.  Chloroform, a common degradation product of CCl4, has also been detected in 



groundwater. 



1.4 SITE GEOLOGY AND HYDROGEOLOGY 



Figures 2, 3, and 4 in Appendix A are cross-sections across the York area.  General information on the 



site geology is presented below.  Detailed information regarding the site geology and hydrogeology is in 



the FSP.   



The York area overlies alluvial deposits of the High Plains aquifer.  Typically, an unsaturated layer of 



loess overlies sands and gravels of the unconfined aquifer.  Electrical conductivity logs in downtown 
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York have indicated silt to about 22 feet below ground surface (bgs).  Groundwater is encountered at 



about 31-34 feet bgs.  A clay layer of varying thickness is typically encountered about 80-120 feet bgs, 



and acts as a confining layer for the underlying confined aquifer sands and gravels.  At places, a clay 



layer separates the confined aquifer into upper and lower zones.  These alluvial deposits overlie 



Cretaceous-aged shales (Carlile Shale) and chalky shales or chalks (Niobrara Formation), which have 



been encountered at depths between 175 and 436 feet bgs in the York area.   



1.5 PREVIOUS INVESTIGATIONS 



Previous investigations, including summaries of relevant other York area groundwater contamination 



sites, are detailed in the FSP.  Groundwater contamination was identified in private wells at the site in 



2010; however, USGS identified PCE and TCE contamination in area monitoring wells in the mid-2000s.  



Nebraska Department of Natural Resources (NDNR) well registration records indicate that most private 



domestic wells are producing from the shallow, unconfined aquifer, and this is likely also true for older, 



unregistered wells.  Although most of the groundwater contamination has been found in the unconfined 



aquifer, USGS identified contamination in the confined aquifer at York Public Water Supply (PWS) Well 



77-4, just north of E. Nobes Road.  Based on results from isotope studies, USGS concluded that water 



from the unconfined aquifer migrated to the confined aquifer through wells screened across both aquifers.  



Older municipal and irrigation wells in the York area were typically screened in the unconfined and 



confined aquifers.  Municipal wells are no longer producing from the unconfined aquifer in areas where 



contamination is known to exist. 



1.6 SPECIAL TRAINING REQUIREMENTS AND CERTIFICATIONS 



All site personnel will be required to have completed the Occupational Safety and Health Administration 



basic 40-hour health and safety training course, Hazardous Waste Operations and Emergency Response, 



including annual refreshers.  Familiarization with general sampling equipment and procedures will also be 



necessary for the Tetra Tech START field sampling team.  Sampling personnel for the initial 



investigation will be experienced in direct-push technology (DPT) operation and in collection of soil and 



groundwater samples.  Sampling personnel for later investigation phases will be experienced in 



performing the proposed tasks (e.g., vapor intrusion [VI] sampling or monitoring well installation).  DPT 



or drilling operations will be conducted by a licensed Nebraska Well Drilling/Pump Installation 



Contractor.  Monitoring wells will be sampled by Nebraska Certified Monitoring Well Technicians. 
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1.7 DOCUMENTATION AND RECORDS 



Tetra Tech START personnel will maintain a field logbook to record all pertinent activities associated 



with the sampling events.  Tetra Tech START’s photographic documentation will also be recorded in the 



field logbook.  Sample documentation will follow Region 7 EPA Standard Operating Procedure (SOP) 



2420.05, Identification, Documentation and Tracking of Samples.  Information pertaining to all samples 



collected during this event will be recorded on field sheets provided by the EPA Region 7 laboratory.  



Labels generated by the EPA Region 7 laboratory and completed by Tetra Tech START will be affixed to 



sample containers.  The labels will identify sample numbers, dates and times collected, and requested 



analyses.  Chain-of-custody records will be maintained for all samples from time of collection until 



submittal to the laboratory for analysis.  All EPA Region 7 laboratory analytical information will be 



handled according to Region 7 EPA/Environmental Services Division (ENSV) SOP 2410.01, RLAB 



Branch Data Management Procedures, and 2410.10, Analytical Data Submission Packages. 
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2.0 MEASUREMENT AND DATA ACQUISITION 



This section summarizes procedures for measurement and data acquisition.  Detailed sampling procedures 



are discussed in the FSP.  Sampling will proceed in several phases.  The objective of the first phase is to 



better delineate extent of groundwater contamination and potential sources contributing to the 



groundwater plume.  The main tasks during the first phase of the investigation are to sample selected 



USGS monitoring wells via use of passive diffusion bags (PDB), and to collect samples of groundwater 



from temporary wells by use of DPT technology.  



2.1 SAMPLING PROCESS DESIGN AND METHODS REQUIREMENTS 



The sampling approach involves six general tasks: 



 DPT groundwater sampling 



 DPT soil sampling 



 Municipal and private well sampling 



 VI sampling (sub-slab, indoor, and ambient) 



 Monitoring well installation and development 



 Monitoring well sampling. 



Addenda to this QAPP will be submitted detailing anticipated number and locations of samples to be 



collected during later phases of field activities such as installation, development, and sampling of 



monitoring wells.  Sampling methods are described in Section 5 of the FSP.  



2.2 SAMPLE SUMMARY 



The following paragraphs summarize sampling activities proposed for the first phase of RI activities.  The 



main tasks, as stated above, will be groundwater sampling at existing USGS monitoring wells and DPT 



temporary wells.  Drinking water, soil, and soil gas/air sampling activities are included because these may 



be appropriate at one or more locations; however, collection of few, if any, of these samples is anticipated 



during the initial investigation phase. 



2.2.1 Monitoring Well Sampling 



Groundwater samples will be collected from 27 existing USGS monitoring wells in the area.  Locations of 



the USGS wells to be sampled are shown on Figure 12.  Monitoring wells will be sampled by use of 



PDBs or HydraSleeve zero purge samplers.  Low-flow purge techniques may be used, if needed; 



however, based on the number of wells to be sampled, PDBs are preferred.   
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At each monitoring well, depth to groundwater and total well depth will be measured, recorded, and 



compared to the USGS screened intervals listed in Table 4 of the FSP.  The PDB or HydraSleeve 



sampling device will be suspended in the well at the screened interval, and then retrieved about 1-14 days 



later as specified for the sampling method.  Deployment of the samplers is anticipated at beginning of 



field activities (prior to DPT activities), with subsequent collection before demobilization from the site. 



2.2.2 DPT Groundwater Sampling 



To better define horizontal and vertical extents of groundwater contamination, approximately 40 DPT 



temporary wells will be installed and sampled by Tetra Tech START.  Based on previous investigations 



in the downtown York area, groundwater in the unconfined aquifer is anticipated to occur between about 



32 and 80 feet bgs.  Consequently, up to four groundwater samples (about every 15 feet) may be collected 



from discrete depth intervals at each temporary well location, for a total of 160 samples.  Groundwater 



DPT samples will be analyzed for VOCs on site at a mobile laboratory.  The mobile laboratory will be 



operated by EPA Region 7, or subcontracted by START.  At least one sample from each well location 



will be sent to the EPA Region 7 laboratory for confirmation analysis.  At some locations, multiple 



samples likely will be selected for analyses.  Consequently, it is assumed that 60 to 70 samples (or about 



40 percent) will be analyzed by the EPA Region 7 laboratory.  Figure 12 shows 40 proposed DPT 



groundwater profiling (temporary well) locations; however, the number and locations of these profile 



points are subject to change based on mobile laboratory results. 



2.2.3 DPT Soil Sampling 



Under the ongoing RA, several potential source areas have been identified and investigated, and 



additional RA soil sampling is planned for spring 2015.  Collection of soil samples also is expected as 



part of the RI, possibly related to findings from the proposed RA sampling.  During the first phase of the 



RI, approximately four soil borings with two samples per boring (a total of eight samples) is estimated.  



Samples will be submitted to the EPA Region 7 laboratory for analysis for VOCs.  Soil samples, if 



collected, will be at or near approximately four of the locations shown on Figure 12.  Soil sample 



collection will be based on previous data, site access issues, and discussions with the EPA RPM.  Later 



phases of the RI will likely include delineation of contaminated soils at multiple source areas. 



2.2.4 Drinking Water Well Sampling 



Drinking water sampling is occurring under the RA; however, additional samples may be collected at any 



time during the RI.  For the purpose of this QAPP, collection of drinking water samples is anticipated 
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from five private or municipal drinking water wells.  Most residences with private wells containing PCE 



or TCE concentrations exceeding the 5 µg/L MCL have been connected to the York PWS under the RA.  



Private wells to be sampled under the RI will likely be outside of the known plume area.  Irrigation or 



shop wells not used for drinking water supplies may also be sampled for drinking water VOCs to provide 



data regarding the extent of groundwater contamination.  Samples will be submitted to the EPA Region 7 



laboratory for analysis for VOCs at drinking water levels.  These well locations are not illustrated on 



Figure 12 because exact sample locations will be determined based on results from previous sampling, 



discussions with EPA, and possible requests from homeowners in the area.   



2.2.5 Vapor Intrusion Sampling 



VI sampling (sub-slab soil gas, indoor air, and ambient air) is occurring under the RA; however, sampling 



also may be conducted under the RI.  VI samples typically will be collected at structures overlying 



potentially contaminated soil or groundwater.  These samples will be submitted to the EPA Region 7 



laboratory for analysis for VOCs or may be analyzed in the field at EPA’s mobile laboratory.  During the 



first phase of the RI, collection of both sub-slab vapors and indoor air will occur at approximately 



10 locations.  An ambient air sample will also be collected outdoors at a central location to provide 



background data.  No specific sample locations have been identified.  The locations may include 



structures where initial sub-slab grab samples had been collected for the RA, or where access had not 



been available during the RA sampling. 



2.2.6 Quality Assurance and Quality Control Samples 



In addition to the samples described above, QC samples will be prepared or collected as described in 



Section 2.4 of this QAPP.  Table 1 summarizes the number, type, and analytical requirements of samples 



proposed for the first phase of RI activities. 
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TABLE 1 



 



SAMPLE SUMMARY 



PCE SOUTHEAST CONTAMINATION SITE – YORK, NEBRASKA 



 



Sample Type Analysis 
Mobile 



Laboratory 



EPA Region 7 



Laboratory 



Water 



DPT temporary wells LDL VOCs  160 60-70 



Monitoring wells LDL VOCs 0 27 



DW wells DW VOCs  0 5 



Soil (Method 5035) 



DPT soil VOCs 0 8 



Air Samples 



Sub-slab vapor VOCs 0 10 



Indoor air VOCs 0 10 



Ambient air VOC 0 1 



Quality Assurance/Quality Control Samples 



Field duplicate – DPT temporary well LDL VOCs 16 4 



Field duplicate – monitoring wells  LDL VOCs 0 3 



Field duplicate –  DW well DW VOCs 0 1 



Field duplicate –  DPT soil VOCs 0 1 



Field duplicate –  sub-slab vapor VOCs 0 1 



Field duplicate –  indoor air VOCs 0 1 



Trip blank – air VOC 0 1 



Rinsate Blank – DPT groundwater sampling equipment  LDL VOCs 0 1 



Trip blank – water DW VOCs 0 4 



Trip blank – water LDL VOCs 0 1 



Field blank – water DW VOCs 0 1 



 



Notes: 



 



DPT Direct-push technology LDL Low detection limits 



DW Drinking water VOC Volatile organic compound 



EPA U.S. Environmental Protection Agency 



2.3 SAMPLE HANDLING AND CUSTODY PROCEDURES 



The field team will follow appropriate chain-of-custody (COC) procedures for each sample from the time 



it is collected until shipment to the laboratory.  Samples will be retained at all times in the field crew's 



custody until shipment.  The field crew will ship or hand-deliver samples to the laboratory as appropriate 



to meet the required sample holding times.  Sample custody will begin when the samples are placed into a 



cooler or other appropriate container in the possession of the designated field sample custodian.  The 
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sampler will sign and date the COC form, record the time, and confirm that all descriptive information on 



the form is complete.   



All samples will be packaged and labeled for shipment in compliance with current regulations.  Metal or 



plastic ice chests will be used, and any drain holes in the chests will be taped shut.  Ice chests used to ship 



aqueous samples will be lined with two plastic bags, and plastic bags around the aqueous samples will be 



securely sealed to prevent leaks.  Styrofoam, bubble wrap, or other packing materials will be used to 



absorb shock during shipment.  COC records and any other shipping and sample documentation will 



accompany each shipment.  These documents will be enclosed in a waterproof plastic bag and taped to the 



underside of the cooler lid.  One trip blank will be included in each ice chest.  Each ice chest prepared for 



shipment will be securely taped shut.  Samples will be shipped for overnight delivery to the appropriate 



laboratory.  Samples will be accepted by the EPA Region 7 laboratory according to the laboratory’s 



accepted quality assurance (QA) manuals and procedures. 



2.4 ANALYTICAL METHODS REQUIREMENTS 



The following sections describe analytical method requirements. 



All samples will be analyzed according to the methods listed in Table 2.  Detection limits typically 



reported by these methods are expected to be adequate.  The requested analyses have been selected based 



on past sampling data and acquired historical information regarding the site. 



TABLE 2 



 



ANALYTICAL METHODS 



PCE SOUTHEAST CONTAMINATION SITE – YORK, NEBRASKA 



 



Analytical Parameter EPA SOP/Method Number 



Drinking Water 



VOCs EPA Region 7 SOP 3230.09 / SW-846 Method 8260B 



Groundwater (DTP Wells and Permanent Monitoring Wells) 



VOCs 
EPA Region 7 SOP 3230.13 / SW-846 Method 8260B 



EPA Mobile Laboratory:  Region 7 SOP 2318.05 



Soil 



VOCs 
EPA Region 7 SOP 3230.16 / SW-846 Method 8260B; 



EPA Method 5035 



Air 



VOCs EPA Region 7 SOP 3230.04 / EPA Method TO-15 



Notes: 



EPA U.S. Environmental Protection Agency SOP Standard operating procedure 



DPT Direct-push technology VOC Volatile organic compound 
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2.5 QUALITY CONTROL REQUIREMENTS 



The objective of QC sampling is to ensure the level of data quality required to support legal or 



compliance action.  Guidelines for collecting QC samples are specified in Data Quality Objectives for 



Remedial Response Activities (EPA 1987).  The QC samples, summarized in Table 1, are described in the 



following paragraphs. 



Field duplicate samples are collected to assess consistency of field sample collection procedures and 



precision of laboratory analytical results from sampling.  Field duplicate samples will be collected at a 



frequency of 10 percent, or 1 field duplicate per 10 samples collected per matrix (soil, groundwater, etc.).  



Duplicate samples will be collected in accordance with the EPA Region 7 SOPs specified in the FSP.  



To assess the decontamination procedures applied to DPT groundwater sampling equipment, one 



equipment rinsate sample will be collected during DPT sampling activities.  The equipment rinsate 



sample will be collected by pouring deionized water, supplied by the EPA Region 7 laboratory, through 



the groundwater sampling apparatus and into the appropriate sample containers.   



A field blank sample will be collected during each sampling event to assess whether any ambient 



environmental conditions could impact data quality.  The field blank sample will be prepared by Tetra 



Tech START field sampling personnel by pouring deionized water, supplied by the EPA Region 7 



laboratory, directly into the sample container.  



Finally, air and water trip blank samples prepared by the EPA Region 7 laboratory will be submitted with 



the environmental samples from each sampling event.  The trip blank samples (one per cooler) will assess 



whether any cross-contamination of samples will have occurred during sample shipment. 



Equipment rinsate, field, and trip blank samples should be free of any contamination.  Detection of 



contaminant(s) in any of the blank samples may result in subsequent coding of the data.  



2.6 QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT DATA 



The primary DQO of this project is to provide valid data of known and documented quality to (1) support 



selection of an approach to site remediation, and (2) develop a well-supported ROD. 



2.6.1 Accuracy and Precision 



Accuracy is a statistical measurement of correctness, which includes components of random error 



(variability due to imprecision) and systematic error.  Precision measures reproducibility of measurements 
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and is defined as the degree of mutual agreement among independent measurements as the result of 



repeated application of the same process under similar conditions.  The analytical accuracy and precision 



goals for the EPA Region 7 laboratory are detailed in the following EPA Region 7 SOPs: 



 3230.13, Gas Chromatograph/Mass Spectrometer (GC/MS) Analysis of Low Level Volatile 



Organic Compounds in an Aqueous Matrix 



 3230.09, GC/MS Analysis for Volatile Organic Compounds at Drinking Water Levels 



 3230.16, GC/MS Analysis of Low Level Volatile Organic Compounds in a Soil Matrix by 



Closed-System Purge-and-Trap 



 3230.04, Analysis of Air Canister Samples for Volatile Organic Compounds by GC/MS. 



2.6.2 Representativeness 



Representativeness expresses the degree to which sample data accurately and precisely represent 



characteristics of a population, parameter variations at a sampling point, or an environmental condition 



that those data are intended to represent.  Representativeness is a qualitative parameter; therefore, no 



specific criteria must be met.  For this project, representative data will be obtained through careful 



selection of sampling locations and analytical parameters, proper collection and handling of samples to 



avoid interferences and minimize cross-contamination or loss of analytes, and use and consistent 



application of standardized field and laboratory procedures.  To aid the evaluation of sample 



representativeness, laboratory and field blank samples will be analyzed for presence of contaminants.  



Method blank samples will be considered in evaluating validity of the data when problems arise with 



contamination in any of the analytical instruments. 



2.6.3 Completeness 



Completeness is defined as the percentage of measurements judged valid.  The project completeness 



value will be determined at the conclusion of the data validation phase, and will be calculated by dividing 



the number of complete, valid sample results by the total number of sample analyses planned for the 



project.  The data validation process will determine whether a particular data point falls into one of the 



following categories:  (1) a valid result acceptable for all uses, (2) an estimated result acceptable for 



limited uses, or (3) a rejected result unacceptable for any use. 



Complete results are defined as results considered valid, and include estimated results.  Sample results 



considered rejected, unacceptable, and unusable when compared to QC criteria are listed as incomplete.  
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Ninety-five percent completeness is expected for data generated during this project; however, if that goal 



is not met, site decisions may still occur based on the remaining data. 



2.6.4 Comparability 



Comparability is a qualitative and quantitative parameter that expresses the confidence with which one 



data set may be compared to another.  This goal is achieved by using standard methods for sampling and 



analysis, reporting data in standard units, normalizing results to standard conditions, and using standard 



and comprehensive reporting forms. 



To evaluate comparability of analytical data generated during this project, Tetra Tech START will 



evaluate duplicate samples.  Duplicate samples will be sent to the mobile laboratory and EPA Region 7 



laboratory at a rate of 10 percent, or 1 duplicate per 10 samples.  In evaluating results from duplicate 



sampling, Tetra Tech START will consider acceptable a relative percent difference (RPD) of less than 



67 percent between the original and duplicate sample results (as calculated by the equation below). 



 RPD = (X2-X1/[(X2+X1)/2])*100 



Where: 



X2 = Original sample concentration 



X1 = Duplicate sample concentration 



2.7 INSTRUMENTS, EQUIPMENT TESTING, INSPECTION, AND MAINTENANCE 



REQUIREMENTS 



Prior to mobilizing, Tetra Tech START personnel will test, inspect, and maintain all sampling equipment, 



supplies, and field screening instrumentation in accordance with EPA SOPs and manufacturers’ 



recommendations. 



2.7.1 Calibration of Instruments and Frequency 



Calibration of the field screening equipment and laboratory analytical instrumentation will accord with 



the appropriate SOPs and manufacturers’ recommendations. 



2.7.2 Inspection and Acceptance Requirements for Supplies and Consumables 



All sample containers will meet EPA criteria for cleaning procedures required for low-level chemical 



analysis.  Sample containers will have Level II certifications provided by the manufacturer in accordance 
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with pre-cleaning criteria established by EPA in Specifications and Guidelines for Obtaining 



Contaminant-Free Sample Containers. 



2.7.3 Data Acquisition Requirements 



Tetra Tech START has compiled from various sources previous data and information pertaining to the 



site (including other analytical data, reports, photographs, and maps) that are referenced in this SAP 



(primarily included in the FSP).  Some of that data have not been verified; however, such data will not be 



used for decision-making purposes without verification of authenticity of those data. 



2.8 DATA MANAGEMENT 



Raw data will be maintained in the Tetra Tech START project file.  All laboratory data acquired during 



this activity will be managed in accordance with Region 7 EPA SOP 2410.01, RLAB Branch Data 



Management Procedures. 
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3.0 ASSESSMENT AND OVERSIGHT 



This section provides information regarding field audits, data assessment, and response actions, and 



specifies reporting requirements for the project. 



3.1 ASSESSMENT AND RESPONSE ACTIONS 



Field audits of sampling procedures are unlikely due to the short duration of the project.  Assessment and 



response actions pertaining to analytical phases of the project are addressed in EPA Region 7 SOP 



2430.12.  Analytical methods specify conditions indicating out-of-control situations, the responsible party 



for initiating corrective actions, and required corrective actions to address out-of-control activities. 



The EPA Region 7 laboratory will evaluate any corrective actions reported for the analyses, and will 



render judgment on usability of the data.  Results from the EPA Region 7 laboratory will be reviewed by 



Tetra Tech START and the EPA RPM. 



3.2 REPORTS TO MANAGEMENT 



Analytical data from the EPA Region 7 laboratory will be reported directly to the EPA RPM, who will 



make the data immediately available to Tetra Tech START.  Any data from subcontracted laboratories 



will be delivered to the EPA RPM following delivery to Tetra Tech START.  Data from the first phase of 



sampling activity will be evaluated to determine monitoring well placement or other activities to occur 



during the second phase of field work at the site.  Following completion of RI field activities, Tetra Tech 



START will prepare an RI report.  This report will include the following:  site background information, 



including a summary of historical data; a description of field investigation activities; a description of site 



characteristics such as hydrogeology, climate, demographics, etc.; a description of the nature and extent 



of contamination, including a map illustrating the approximate plume boundaries and a description of 



contaminant sources; fate and transport characteristics of the appropriate contaminants of potential 



concern (COPC); and a summary of RI activities and conclusions.  Trip reports, analytical data, and other 



documentation may also be submitted during the course of the RI, as requested by EPA.  
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4.0 DATA VALIDATION AND USABILITY 



This section addresses requirements for analytical data validation necessary for the project.  This includes 



personnel responsible for validating data and the means to validate data. 



4.1 DATA REVIEW, VALIDATION, AND VERIFICATION REQUIREMENTS 



Data review and verification will be performed by a qualified laboratory analyst and the laboratory’s 



section manager in accordance with Region 7 EPA SOPs 2430.12, Regional Laboratory Quality Control 



Policy; and 2440.05, U.S. EPA Region 7 Laboratory Quality Assurance Operating Plan.  QC spot checks 



will be performed by the EPA Region 7 laboratory following the frequency and criteria outlined in EPA 



Region 7 SOPs 2440.05 (listed above) and 2430.05, Quality Control Spot Checks of Regional Laboratory 



Data Packages.   



If a START-contracted laboratory is used (as directed by EPA), the analytical data package will be 



validated internally by the contracted laboratory in accordance with the laboratory’s established SOPs.  A 



Tetra Tech chemist will conduct an external verification and validation of the laboratory data package 



using a method consistent with a Stage 2B validation, as described in the EPA Contract Laboratory 



Program (CLP) Guidance for Labeling Externally Validated Laboratory Analytical Data for Superfund 



Use (EPA 2009).  A Stage 2B validation includes verification and validation based on a completeness and 



compliance check of sample receipt conditions and sample-related and instrument-related QC results.  



The EPA Project Manager will be responsible for overall validation and final approval of the data, in 



accordance with the projected use of the results. 



4.2 RECONCILIATION WITH USER REQUIREMENTS 



If data quality indicators do not meet the project’s requirements as outlined in this QAPP, the data may be 



discarded, and re-sampling or re-analysis may be required.  The EPA RPM is responsible for directing 



subsequent activities if DQOs are not met. 
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Figure 2



Northwest - Southeast Cross-section
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Figure 3
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Figure 5
York Public Water Supply Wells Map
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Source:  ArcGIS Online Aerial Imagery, 2013
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Figure 6
Overview of Chlorinated 



Solvent Plume Map
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Source:  ArcGIS Online Aerial Imagery, 2013
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Figure 7
PCE and TCE in USGS



Monitoring Wells 2003-2005 Map
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Source:  ArcGIS Online Aerial Imagery, 2013
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Figure 8
2010 Groundwater Sample Results



Date:  2/6/2015 Drawn By:  Clayton Hayes Project No:  X9025.15.0075.000



Source: Google Earth Imagery, 2015; HSIP Gold, 2007
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Figure 9
Potential Source Areas Map



Date: 1/23/2015 Drawn By:  Clayton Hayes Project No:  X9025.15.0075.000



Source:  ArcGIS Online Aerial Imagery, 2013
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Figure 12
Proposed Sample Location Map
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NHHS 9/25/1990 ND ND ND ND ND ND ND ND



Decommissioned c. 2012 NHHS 12/5/1990 ND ND ND ND ND ND ND ND



NHHS 3/19/1991 ND ND ND ND ND ND ND ND



NHHS 1/8/1992 0.4 ND ND ND ND ND 0.9 ND



EPA 11/13/1995 ND ND ND ND ND ND ND ND



NHHS 9/20/2004 ND ND ND ND ND ND ND ND
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5 7 70 200 5 5 5 5 NE 80 700 NE NE 10,000Federal Maximum Contaminant Level



City of York Public Water 



Supply Well Number



and Screened Interval



Concentrations in micrograms per liter (µg/L)



S
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 D
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Status
Address or Location 



Description



81-1 NHHS 3/14/1990 35.7 2.5 5.1 3.3 1.3 ND ND ND



Screened: 145-385 (6 zones) NHHS 3/27/1990 51.8 2.8 7.9 4.7 3.1 ND ND ND



NHHS 7/23/1990 50.1 3.2 8.4 3.5 1.4 ND ND 0.4



NHHS 9/25/1990 51.4 4.1 8 4.6 1.4 ND ND ND



NHHS 5/13/1991 37.8 2.5 ND 6.2 ND 3.3 0.7 ND ND ND ND ND ND ND



EPA 11/13/1995 2.2 / 2 ND ND ND ND ND ND ND



NHHS 3/28/1996 49.1 3 3.5 3.1 ND ND ND ND



NHHS 1/31/1990 ND ND ND ND ND ND ND ND ND ND ND



NHHS 11/12/1997 ND ND ND ND ND ND ND ND ND ND ND



NHHS 8/1/2011 ND ND ND ND ND ND ND ND ND ND ND



NHHS 8/18/2014 ND ND ND ND ND ND ND ND ND ND ND



NHHS 1/31/1990 0.6 ND ND ND ND ND ND ND



NHHS 7/23/1990 ND ND ND ND ND ND ND ND



NHHS 9/25/1990 ND ND ND ND ND ND ND ND



NHHS 12/5/1990 ND ND ND ND ND ND ND ND



NHHS 3/19/1991 ND ND ND ND ND ND ND ND



EPA 11/13/1995 ND ND ND ND ND ND ND ND



NHHS 9/24/2001 ND ND ND 0.27 ND ND ND ND



NHHS 8/27/2002 ND ND ND ND ND ND ND ND



NHHS (Annually) ND ND  ND ND ND ND ND ND



NHHS 1/31/1990 ND ND ND ND ND ND ND ND



EPA 11/13/1995 ND ND ND ND ND ND ND ND



97-1/1A NHHS 2000-09 ND ND ND ND ND ND ND ND ND ND ND ND ND ND



97-1 screened:283-362 NHHS 2000-08 ND ND ND ND ND ND ND ND ND ND ND ND ND ND



97-1A screened: 167-228



NHHS 2000-08 ND ND ND ND ND ND ND ND ND ND ND ND ND ND



NHHS 12/6/2011 ND ND ND ND ND ND ND ND ND ND ND ND ND ND



NHHS 10/6/2014 ND ND ND ND ND ND ND ND ND ND ND ND ND ND



NHHS 2/6/2007 ND ND ND ND ND ND ND ND ND ND ND ND ND ND



EPA 8/20/2014 ND ND ND ND ND ND ND ND ND ND ND ND ND ND



NHHS 10/6/2014 ND ND ND ND ND ND ND ND ND ND ND ND ND ND



EPA 8/20/2014 ND ND ND ND ND ND ND ND ND ND ND ND ND ND



NHHS 10/6/2014 ND ND ND ND ND ND ND ND ND ND ND ND ND ND



EPA 8/20/2014 ND ND ND ND ND ND ND ND ND ND ND ND ND ND



NHHS 10/6/2014 ND ND ND ND ND ND ND ND ND ND ND ND ND ND



Emergency (Nitrates)
Hwy 81, about 1.5 miles 



south of Interstate 80



2009-2



Screened: 263-347 (2 zones)
New Well Field (southeast) Active



2004-1



Screened: 270-373 (2 zones)
New Well Field (by aquatic 



center)
Active



2009-1



Screened: 269-326 (2 zones)
New Well Field (southwest)



Active



E. 17th Street and N. Grant 



Avenue
Emergency (Uranium)



N. Neraska Avenue, about 



0.25 mile south of E. 25th 



Street



Isolated 1996; 



decommissioned c. 2012



Active



Northwest of W. 19th 



Street and N. Lincoln 



Avenue



Active



97-2



Screened: 278-388 (3 zones)



E. 17th Street and East 



Avenue
Active



88-1



Screened: 129-274 (3 zones)



82-2



Screened: 175-340 (3 zones)



82-1



Screened:173-368 (2 zones)



E. 14th Street and East 



Avenue
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SUMMARY OF AVAILABLE DATA FOR VOLATILE ORGANIC COMPOUNDS IN YORK PUBLIC WATER SUPPLY WELLS
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YORK, NEBRASKA



T
ri



c
h



lo
ro



e
th



e
n



e



1
,1



-D
ic



h
lo



ro
e
th



e
n



e



c
is



-1
,2



-D
ic



h
lo



ro
e
th



e
n



e



1
,1



,1
-T



ri
c
h



lo
ro



e
th



a
n



e



1
,1



,2
-T



ri
c
h



lo
ro



e
th



a
n



e



T
e
tr



a
c
h



lo
ro



e
th



e
n



e



C
a



rb
o



n
 T



e
tr



a
c
h



lo
ri



d
e



1
,2



-D
ic



h
lo



ro
e
th



a
n



e
 



(E
th



y
le



n
e
 d



ic
h



lo
ri



d
e
)



C
h



lo
ro



m
e
th



a
n



e



C
h



lo
ro



fo
rm



E
th



y
lb



e
n



z
e
n



e



T
ri



c
h



lo
ro



fl
u



o
ro



m
e
th



a
n



e
 



(F
lu



o
ro



tr
ic



h
lo



ro
m



e
th



a
n



e
) 



T
C



F
M



 (
F



re
o



n
-1



1
)



D
ic



h
lo



ro
d



if
lu



o
ro



m
e
th



a
n



e
 



(F
re



o
n



-1
2
)



T
o



ta
l 
X



y
le



n
e
s



5 7 70 200 5 5 5 5 NE 80 700 NE NE 10,000Federal Maximum Contaminant Level



City of York Public Water 



Supply Well Number



and Screened Interval



Concentrations in micrograms per liter (µg/L)
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 D
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Status
Address or Location 



Description



EPA 8/20/2014 ND ND ND ND ND ND ND ND ND ND ND ND ND ND



NHHS 10/6/2014 ND ND ND ND ND ND ND ND ND ND ND ND ND ND



EPA 8/20/2014 ND ND ND ND ND ND ND ND ND ND ND ND ND ND



NHHS 10/6/2014 ND ND ND ND ND ND ND ND ND ND ND ND ND ND



2009-5



Screened 255-375 (3 zones)



New Well Field



(east central)
Active NHHS 10/6/2014 ND ND ND ND ND ND ND ND ND ND ND ND ND ND



2009-6



Screened: 261-375 (2 zones)



New Well Field



(west central)
Active NHHS 10/6/2014 ND ND ND ND ND ND ND ND ND ND ND ND ND ND



Blank cells indicate data were not reviewed.  The analyte was not reported as having been detected; however, analysis of full VOC list is not certain. 



Bold indicates concentration exceeds a benchmark level.  Shading indicates the concentration exceeds the maximum contaminant level.



EPA        United States Environmental Protection Agency NHHS Nebraska Health & Human Services



ND          Not detected PWS Public water supply



NE          Not established VOC Volatile organic compound



NDEQ     Nebraska Department of Environmental Quality



2009-4



Screened: 270-392 (2 zones)



New Well Field



(southeast at Road 13)
Active



2009-3



Screened: 265-376 (2 zones)



New Well Field



(southeast at Road N)
Active
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SUMMARY OF VOLATILE ORGANIC COMPOUNDS FOR PCE SOUTHEAST 



CONTAMINATION SITE PRIVATE WELLS 



  











SUMMARY OF VOLATILE ORGANIC COMPOUNDS IN PRIVATE WELLS



PCE SOUTHEAST CONTAMINATION SITE
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Notes:



5 70 5 5 80 10,000 NE



Kaiser Excavating 435 W. 4th St. 6549-4 EPA 8/19/2014 ND ND 0.52 ND ND ND ND Shop well; sampled as PCE/TCE Northeast site



DW-9 (5066-9) EPA 2/12/2014 ND ND 0.9 ND ND ND ND Well TD ~102 ft



6358-17 (WS) EPA 2/12/2014 ND ND 0.96 ND ND ND ND A mobile home also uses well



6358-18 (Post-RO) EPA 2/12/2014 ND ND ND ND ND ND ND



Kaiser Yard IW 714 E. 7th St. 6549-3 (Yard Well) EPA 8/19/2014 ND ND 2.7 ND ND ND ND Sampled as PCE/TCE Northeast site



Christy Joy 1111 Road N 6358-19 EPA 2/13/2014 ND ND ND ND ND ND ND Registered well: SWL: 32/ TD: 165



DW-7 (5066-7) EPA 9/8/2010 ND ND 19 ND ND ND ND Well TD reportedly ~260 ft



6358-16 EPA 2/12/2014 ND ND 32 ND ND ND ND



EPA H/U to City water



DW-4 (5066-4) EPA 9/8/2010 ND ND 9.6 ND ND ND ND Well TD ~95 ft



6358-10 EPA 2/11/2014 ND ND 44 ND ND ND ND



6358-11 (Post RO) EPA 2/11/2014 ND ND ND ND ND ND ND



EPA H/U to City water



6358-9 (WS) EPA 2/11/2014 ND ND 29 ND ND ND ND



EPA H/U to City water



DW-5 (5066-5) EPA 9/8/2010 ND ND 32 ND ND ND ND



6358-20 EPA 2/13/2014 ND ND 18 ND ND ND ND



EPA H/U to City water



DW-6 (5066-6) EPA 9/8/2010 ND ND 22 ND ND ND ND Well TD ~140 ft



5827-1 (Post-filtration) EPA 9/4/2012 ND ND ND ND ND ND ND



6358-8 (Post-filtration) EPA 2/11/2014 ND ND 1.3 ND ND ND ND



EPA H/U to City water



Blum 1208 Road N 12/2014: house under construction



5432-4 EPA 8/9/2011 1.5 0.57 J 11 ND ND ND ND



6321-208 EPA 1/16/2014 ND ND ND ND ND ND ND



EPA H/U to City water



6321-209 EPA 1/16/2014 ND ND ND ND ND ND ND



EPA H/U to City water



5105-19 EPA 10/13/2010 2.1 ND 22 ND ND ND ND



6358-3 EPA 2/10/2014 0.79 ND 14 ND ND ND ND



6358-4 (Post RO) EPA 2/10/2014 0.5 U ND ND ND ND ND ND



EPA H/U to City water



John & Connie Hanna



RO & WS



EPA whole house filter



1206 Road N



Ricky Garner



WS & RO
1203 Road N



Michelle Sindel 205 S. Delaware Ave.



Boyle, Richard 204 S. Delaware Ave.



Tony & Jane Blair 130 S. Delaware Ave.



Doug George



 dgeorge03@windstream.net



RO & WS



2200 E 4th St



1201 Road N



1205 Road N



1120 Road N
Lenda Bailey (son? Wm Stone)



RO & WS



Mrs. Wiemer



RO & WS



Jack Garner



RO & WS
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Concentrations in micrograms per liter (µg/L)



Location Name Address or Location Description Sample Number



Federal Maximum Contaminant Level
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SUMMARY OF VOLATILE ORGANIC COMPOUNDS IN PRIVATE WELLS



PCE SOUTHEAST CONTAMINATION SITE
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Location Name Address or Location Description Sample Number



Allen & Teresa Heng 214  S. Delaware Ave. On City Water House is behind 224 S. Delaware Avenue



5432-3 EPA 8/9/2011 0.89 ND 8.2 ND ND ND ND



6321-203 EPA 1/16/2014 1 U ND 13 ND ND ND ND



EPA H/U to City water



Geis 225 S. Delaware On City water Yard well not sampled



5432-9 EPA 8/10/2011 3.8 2.3 J 12 ND ND ND ND
6321-202 EPA 1/16/2014 ND ND 9.8 ND ND ND ND



EPA H/U to City water



6358-1 EPA 2/10/2014 1.6 1.1 10 ND ND ND ND



6358-2 (Post RO) EPA 2/10/2014 ND 1.4 ND ND ND ND ND



EPA H/U to City water



5432-2 EPA 8/9/2011 8 12 J 21 ND ND ND ND



6321-207 EPA 1/16/2014 2.3 3 14 ND ND ND ND



EPA H/U to City water



R.L. Hodge 321 S. Delaware Ave. 5105-3 (Yard well) EPA 10/11/2010 5.9 3.9 12 ND ND ND ND Yard well sampled; house is on City water



6620-1 EPA 10/8/2014 19 Well TD ~80 ft



To be H/U to City water



Mieraw, Randall 400 S. Delaware Ave. On City water



5432-1 EPA 8/9/2011 2 2.7 J 6.1 ND ND ND ND



6321-205 EPA 1/16/2014 8 20 35 ND ND ND ND



EPA H/U to City water



Robert Woodruff 415 S. Delaware On City water



5105-1 EPA 10/11/2010 ND ND 0.59 ND ND ND ND



6358-12 EPA 2/11/2014 ND ND 0.62 ND ND ND ND



Rowes Auto Detail 509 E. Nobes Road. 5105-17 EPA 10/13/2010 0.88 1.9 30 6.9 0.7 0.75 1.1 Refused further sampling; well not used for drinking



5105-5 EPA 10/12/2010 ND ND ND ND ND ND ND Well TD ~ 55-60 ft



6358-15 EPA 2/12/2014 ND ND 1.1 ND ND ND ND



6586-202 EPA 11/4/2014 ND ND 0.73 ND ND ND ND



5349-1 EPA 4/26/2011 4.9 ND 46 ND ND ND ND



5827-2 (Post-filtration) EPA 9/4/2012 14 0.66 37 ND ND ND ND



6321-204 (Post-filtration) EPA 1/16/2014 64 ND 21 ND ND ND ND



6445-2 (Post-filtration) EPA 4/30/2014 ND ND ND ND ND ND ND



PW004 (post-filtration) TestAm 7/10/2014 ND ND ND ND ND ND ND



EPA H/U to City water



Dwight Heng 224 S. Delaware Ave.



320 S. Delaware Ave.



Rita Critel 
119 S. Iowa Ave.



(Shares well with 518 E 1st)



940 E Nobes



Randy & Barbara Shelden 304 S. Delaware Ave.



301 S. Delaware Ave.Lester Batterton



Ray Svehla



Send results to Ray Svehla c/o 



John Svehla 2420 S 77th 



Dennis Dooley 331 S. Delaware Ave.



412 S. Delaware Ave.Barb Sylvester



1821 E Nobes Rd
Mark Dennis



EPA whole house filter



Bill & Pam Lambert



TD: 55-60'
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SUMMARY OF VOLATILE ORGANIC COMPOUNDS IN PRIVATE WELLS



PCE SOUTHEAST CONTAMINATION SITE
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Location Name Address or Location Description Sample Number



5105-18 EPA 10/13/2010 1.4 ND 22 ND ND ND ND Registered well: SWL: 59 ft; TD: 104 ft



5827-3 (Post-filtration) EPA 9/4/2012 ND ND ND ND ND ND ND



6358-7 (Post filtration) EPA 2/11/2014 ND ND ND ND ND ND ND Not connecting to City water; occasional sampling needed



Eugene Rathjen 1505 Road 12 6548-1 EPA 8/9/2014 ND ND 22 ND ND ND ND Well TD 220 ft



TBD 12/2014: Owner is deciding whether to connect or have WHF installed



Davis & Linda Dickerson 1512 Road 12 Multiple refusals EPA has advised homeowner and City of likely groundwater contamination



Ronne - Barn Well  40.859278 / -97.549006 PW071501 TestAm 7/15/2014 ND ND 2.11 ND ND ND ND Barn north of 1512 Road 12



Ronne - Pivot Well  40.861409 / -97.54455 PW071502 TestAm 7/15/2014 ND ND ND ND ND ND ND ~400 ft west of Ronne residence



Rathjen - Irrigation Well 40.857639 / -97.55244 6548-2 EPA 8/19/2014 ND ND 0.84 ND ND ND ND East of house



Hirshfeld - Blackburn Av IW 40.852731 / -97.582528 6548-5 EPA 8/20/2014 ND ND ND ND ND ND ND



Stuehm - Nobes Rd IW 40.854337 / -97.563824 6548-6 EPA 8/20/2014 0.63 ND 10 ND ND ND ND



Kaliff - Former Rd N Pivot 40.861506 / -97.554164 6548-7 EPA 8/20/2014 ND ND ND ND ND ND ND



Bold indicates concentration exceeds a benchmark level.  Shading indicates the concentration exceeds the maximum contaminant level.



Non-potable water wells



Domestic well owner's names have been hidden for privacy.



EPA       United States Environmental Protection Agency



ft            Feet



H/U        Hook-up



IW          Irrigation well



ND         Not detected



NE         Not established



PCE       Tetrachloroethene



RO         Reverse osmosis



SWL      Static water level



TBD       To be determined



TCE       Trichloroethene



TD         Total depth



TestAm  Test America Laboratories



WHF      Whole-house filtration system



WS        Water softener



SOUTHEAST RURAL AREA IRRIGATION OR STOCK WELLS



2120 E. Nobes Road
Andrew & Melinda Marquart



EPA Whloe house filter
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SUMMARY OF NEARBY PRIVATE WELLS WHERE CHLORINATED VOLATILE ORGANIC 



COMPOUNDS WERE NOT DETECTED 











SUMMARY OF PRIVATE WELL SAMPLES WHERE NO CHLORINATED VOLATILE ORGANIC COMPOUNDS WERE DETECTED



PCE SOUTHEAST CONTAMINATION SITE
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Notes:



5 70 5 5 80 10,000 NE



John & Audrey Strickler 1103 W. 4
th



 St. 5432-10 (Background) EPA 8/10/2011 ND ND ND ND ND ND ND



Frank Sarvarese (on CW 2014) 410 S 13th St 5105-4 EPA 10/11/2010 ND ND ND ND ND ND ND



Rose Schentag (deceased) 5105-20 EPA 10/13/2010 ND ND ND ND ND ND ND



Ed Schentag (son) 6358-14 EPA 2/11/2014 ND ND ND ND ND ND ND



Roy Wiemer 69 S. Grant Ave 6358-5 EPA 2/10/2014 ND ND ND ND ND ND ND



Kathy Johnson 931 S. Grant Ave 5105-13 EPA 10/12/2010 ND ND ND ND ND ND ND



Randy & Joanne Hite (LL)



(1032 S. Lincoln)
1509 S. Grant Ave 5105-14 EPA 10/12/2010 ND ND ND ND ND ND ND



5105-2 EPA 10/11/2010 ND ND ND ND ND ND ND



6358-13 EPA 2/11/2014 ND ND ND ND ND ND ND



Tracey Facility; Tracey Sheet Metal (well in 



Black Hills Energy shop - tenant)
823 S. Kingsley Ave. 5581-101 EPA 11/16/2011 ND ND ND ND ND ND ND



Randy & Joanne Hite 1032 S. Lincoln Ave 5105-16 EPA 10/13/2010 ND ND ND ND ND ND ND



Ed & Jane Loeffer 2426 S. Lincoln Ave 5105-11 EPA 10/12/2010 ND ND ND ND ND ND ND



Charles Batterton 3120 S. Lincoln Ave 5105-10 EPA 10/12/2010 ND ND ND ND ND ND ND



"The Kitchen" 3324 S. Lincoln Ave 5105-15 EPA 10/13/2010 ND ND ND ND ND ND ND Connected to City water prior to 2014



Larry Mertens 4112 S. Lincoln Ave (PO Box 532) 5105-12 EPA 10/12/2010 ND ND ND ND ND ND ND



Troutman rental 136 S. York Ave. 5432-5 EPA 8/9/2011 ND ND ND ND ND ND ND



Carol Fowler 1619 Road 10 5349-6 EPA 4/26/2011 ND ND ND ND ND ND ND



Merl Naber 1806 Road 10 5349-5 EPA 4/26/2011 ND ND ND ND ND ND ND



Mark Jensen 1309 Road 11 5105-8 EPA 10/12/2010 ND ND ND ND ND ND ND



5105-7 EPA 10/12/2010 ND ND ND ND ND ND ND



PW001 TestAm 7/10/2014 ND ND ND ND ND ND 2.25



Kelly & Virginia Holthus 1404 Road 11 PW002 TestAm 7/10/2014 ND ND ND ND ND ND ND



would not give name (Greg & Amy Wurst - 



2014 taxes) 1409 Road 11 5105-6 EPA 10/12/2010 ND ND ND ND ND ND ND



No CVOCs Detected -- Inside York Public Water Supply Service Area



No CVOCs Detected -- Outside of York Public Water Supply Service Area (City Limits)



John Thompson 313 S Iowa



59 S. Grant Ave



Kendell & Amy Holthus 1402 Road 11



Location Name



Federal Maximum Contaminant Level



Concentrations in micrograms per liter (µg/L)
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Sample NumberAddress or Location Description



1 of 2











SUMMARY OF PRIVATE WELL SAMPLES WHERE NO CHLORINATED VOLATILE ORGANIC COMPOUNDS WERE DETECTED



PCE SOUTHEAST CONTAMINATION SITE
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Notes:



5 70 5 5 80 10,000 NE



No CVOCs Detected -- Inside York Public Water Supply Service Area



Location Name



Federal Maximum Contaminant Level



Concentrations in micrograms per liter (µg/L)
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Sample NumberAddress or Location Description



Baker LC Caretaker



Rockey Bondegard (110 W. 19th St, York)
1412 Road 11 6586-203 EPA 11/4/2014 ND ND ND ND ND ND ND



Sharron Wiemer 1605 Road 12 6445-1 EPA 4/30/2014 ND ND ND ND ND ND ND



Alan Zumpfe 1611 Road 12 5349-2 EPA 4/26/2011 ND ND ND ND ND ND ND



John Levitt 1705 Road 12 5298-6 EPA 3/29/2011 ND ND ND ND ND ND ND Well TD ~ 65 ft



Ronnie Naber 1711 Road 12 5298-5 EPA 3/29/2011 ND ND ND ND ND ND ND



Karen Palik (PO Box 464) 1013 Road M 5105-9 EPA 10/12/2010 ND ND ND ND ND ND ND



DW-8 (5066-8) EPA 9/8/2010 ND ND ND ND ND ND ND



6321-206 EPA 1/16/2014 ND ND ND ND ND ND ND



Mark Lessig 1105 Road P 5349-7 EPA 4/26/2011 ND ND ND ND ND ND ND



Brad Gloystein 1107 Road P 5349-8 EPA 4/26/2011 ND ND ND ND ND ND ND



Roger Klone 1012 Road Q 5349-4 EPA 4/26/2011 ND ND ND ND ND ND ND



Evelyn Hicks 1112 Road Q 5349-3 EPA 4/26/2011 ND ND ND ND ND ND ND



Notes:



Owner's names have been hidden for privacy.



CVOC    Chlorinated volatile organic compound



CW        City water



EPA       United States Environmental Protection Agency



ft            Feet



ND         Not detected



TD         Total depth



1210 Road ORoss & Michelle Ronne
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